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wick ; to illustrate Mr. EIFs Report. • 

V 4. Section across the Township of North Burgess, Ontario. Mr. Vennor's Report 
page 111. «- 

^ 5. Generalized Section across the Township of Bedford, Ontario. Mr. Yennor's 

Report, P^e^*H- IV 
i 6. Map of Lanark County, and parts of Renfrew and Leeds, Ontario ; to illustrate 
Mr. Yennor's Report. « 

^ 7. Tabular Yiew of the Equiyalency of the Seams in the Sydney Coal Field ; to 
ilhutrnte Mr. Robb's Report. 

J 8. Drawing of SiffiUaria SydnenHi from the roof of the slope at the Rmery Mine* 
Cape Breton. Mr. Robb's Report, facing page 196. . 

/ 9. Map of the Cape Dauphin District, Cape Breton, Nova Scotia ; to illustrate Mr 
Robb's Report. , 

J 10. Map of thn Sydney Coal Field, Cape Breton, Nova Scotia; to illustrate Mr. Robb*s 
Report. , 

/ 11. Table of Sections of the Measures in the Sydney Coal Field, Cape Breton, Nova 
Scotia ; to illustrate Mr. Robb's Report. - 

^ 12. Drawing of Twin Crystal of Pyrrhotite from Elizabothtown, Ontario. Dr. 
Harrington's Report. Facing page 306. • 



NoTB.^The Map of Frontenac County, referred to on pages 106 and 113, has not been 
published, as further surveys are required to render it complete. It may, 
however, be consulted at the Survey Office. 



ERRATA. 



Page 71 Line 5 from top, for 4th rtad 14th. 

76 Lines 2 and 3 from bottom, for cave rtod cove. 

77 Line 7 from top, (mM in both directions. 

92 Line 12 from top, for Georgetown rtad Gagetown. 

101 Line 10 from top ; the conglomerate spoken of as Lower Carboniferous has 

since been found to be Devonian. 

102 Line 15 from top, /or crosses nf^ crossing. 
122 Line 6 from top, for below rtixd above. 
140 Line 18 from top, for four read two. 

194 line 6 from top. In the estimate of the quantity of coal in the Lingan 

tract, no allowance has been made for partings of clay or shale. For the 

thickness of these, see sections on pages 192 and 193. 
204 The paragraph from line 14 to line 19 inclusive should be transferred to 

page 199, and follow directly after line 21 from the top. 
221 OtmI "fkst. in." placed over the figures in the analyses. The figuree are 

correct, and simply require decimal points between the columns. 
295 Lines 2 and 4, /or S. rtod T. and V. respectively. 
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ALFRED R. C. SELWYN, F.R.S., YXiK 

ADDRRSSED TO 

THE HONORABLE DAVID LATRD, M. P. 

MINISTER OF THE INTERIOR. 



Sib, — ^I have the honor to submit for your consideration the customaiy 
annual summary statement of the progress which has been made, under Progrwi durintr 
my direction, in the Geological Exploration of the Dominion. Also, a *^^*** ^^' 
statement of the work which has been done in the Geological Survey 
Laboratory, and in the Museum, in connection with its improvement and 
extension, and with a view to augment its usefulness and popularitj'. 
With these are also submitted reports {i*om those associated with me in 
the work, which, as will be observed, has embraced investigations in Nova 
Scotia and Cape Breton Island, as well as in the Provinces of New 
Brunswick, Quebec, Ontario, Manitoba, and British Cohmibia, the dis Distribution of 

explorers. 

tnbution of the Geological Explorei-s in these several Provinces having 
been as under : 

Biittah Columbia JameB Richardson. 

North- West Territory and Manitoba. . . .R. Bell, J. W. Spencer, and two drilling parties. 

Ontario Henry G. Vennor. 

Qnebec H. Y. L. Brown and Arthur Webster. 

New Bmnflwick Robert Ella. 

NovaScotiA and W. McOuat and Scott Barlow. 

Island of Cape Breton ,...€. Robb and H. Fletcber. 

In the distribution of the staff, as above stated, it may, perhaps, be 
thought that an undue share of attention was being devoted to investiga* 
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tions in Nova Scotia, to the neglect of that of other extended and less 
known portions of the Dominion. In making this distribution, however, I 
have been influenced by the recognition of the fact that the development 
of coal and iron mines exerts a far greater and more enduring beneficial 
influence upon the material progress and prosperity of the country than 
can be ascribed to that of any other product of mining industry, and 
tlierefore I doomed it to be one of the fii-st duties of the Geological coi'ps 
that it should endeavour to produce as quickly as possible complete and 
reliable maps and reports of those most important resources of the 
Domiition. This view was likewise held by my predecessor, Sir W. E. 
Logan, who, together with the late Mr. Edwaixl Hartley, commenced in 
18G8, and in the following year completed a detailed and elaborate Map 
and Eoport of the Pietou and New Glasgow coal-field,* while in his 
Summary Eeport, dated 1st May, 1869, he writes: "The true structure 
of a coal-field in which valuable seams of fuel exist being a matter of 
great commercial importance, no pains should be spared in making it 
out, but where, as in the present instance, it is of a complicated 
character, while natural exposures and crop workings are few, it will 
require much time to accumulate tlic number of facts required to 
arrive at a satisfactory conclusion." 

The force of the latter part of this remark oan only be full}^ appreciated 
by the working geologist ; but I may say that in the continuous progress 
of the examination since then, it has been found to be very generally 
applicable to the Nova Scotia coal-fields, and has been the true cause of 
what might seem in the absence of any such explanation, to be an unne- 
cessary delay in the working out and in the publication of the results of 
the sui-vey. In the meantime, however, as a practical result of the work 
in advance of publication, we have been enabled already to aiford to 
pei*8ons actively engaged in endeavours to develope the working capabili- 
ties of the coal-fields a very considerable amount of valuable advice and 
information, and especially so in the preventing large expenditures in 
seai'ching for seams of coal where the geological structure precludes the 
. possibility of their being found . 

Besides the sevei'al geological exploring parties above-mentioned, 
two boring parties have been employed during the past season in 
the North-West Territory, with a view to ascertain where the 
eastern limit of the Cretaceous coal bearing rocks is, and at the 
same time whether ai'tesian wells affording good water can be made 



• Published in the Report of Progress 1800-70. 
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upon the prairies where surface water is either very scarce, or for the 

meet part too saline for domestic purposes. The localities where these 

operations were carried out are at Rat Creek,* and in the vicinity of Fort 

EUice, on the Assineboine ; and on Swan River, near Fort Pclly. As the 

details of the work have already been submitted, it does not need to be • 

further alluded to on this occasion, except to state that the results have 

not been as complete and satisfactory as might have been anticipated ; 

but, so far as they have gone, they lead to the conclusion that no difficulty 

will be found in obtaining a good Supply of water on any part of the water supply on 

western plains at a modei-ate depth beneath the surface. A sufficient ®p "*• 

depth has not yet been reached, either at Fort Ellice or at Fort Pelly, to 

prove the coal beanng strata. At Rat Creek, however, the superficial 

deposits were penetrated at 88 feet, and the underlying rock bored 

through to a depth of 122 feet,^ the section being as shewn in the 

accompanying woodcut. 

The cream-coloured limestone shewn in the section is certainly either Ajfoof rocks 
of Devonian or Silurian age, probably the former, and it does not diifer " ^^^^ ' 
from the rock of that age, where it comes to the surface, with a slight 
westerly dip, around Winnepegosis and Cedar Lakes. The dark gvQy 
fine-grained rock beneath the limestone is unlike any rock, that has so 
far as I am aware, been obsei-ved cropping out in this region. It may, 
however, not impi'obably be a part of the same ridge of metamorphic 
and gneissoid rocks with quartz veins, noticed in 1858 by Professor 
Hind, at St. Martin's Lake, and which are probably either of Laurentian 
or Huronian age. In any ca.se, the finding these rocks at Rat Creek, 
together with other ascertained facts in connection with the distribution 
of the different formations, prove that neither coal or lignite beds are at coai or upiit© 
all likely to occur beneath any ix)rtion of the level country which con- ?oml?oif a^?* 

- ^ ... prairie steppe. 

stitutes the first prairie steppe. 

The position of the bore-hole at Rat Creek is about half way down the 
slope from the level of the plain to the creek bed, a total height of about 
thirty feet, and as the water riset? to within sev^en feet of the surface, it 
is not unlikely that a cut made to intersect the hole at a somewhat lower 
level would result in establishing a permanently flowing spring, which situauon for a 
woujd be a very great boon to the settlers in the vicinity. ^^Sng. 

Afl instances of what has recently been accomplished in other countries. Deep boring * 
in deep boring, and also m shewing the cost, and the time required for countries. 
such work, the following particulars ai-e here given : 



* Rat Crwk la 66 miles weat of Fort Garry, on the tint or lowest prairie steppe. 
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Ist. The deep boring made by the Prussian Goverament engineers at 
Sperenberg, 25 miles south of Berlin, the depth reached was 4,172 feet, 
the greatest yet reached in the earth's crust. The first 984 feet was 
made by manual labour at a cost of £1,600 stg., 88,000. Steam power was 
•afterwards used, and the total cost was £8,717 148. Od. stg., $43,588 50. 
The actual woi king time being 3 years, 10 months and 15 days. The 
hole was commenced with a diameter of 15 inches, and at 956 feet had 
been reduced to 12J inches, being lined with tubes ft*om the surface. 
How much the hole diminished in diameter below 984 feet is not stated. 
Percussion borere, with rods, were employed. 

2nd. • The boring at the Insane Asylum, St. Louis, Missoiu'i, depth 
3,837 feet, commenced at six inches diameter, in a well seventy feet 
deep, in March, 1866, and finished 9th of August, 1869. Steam jwwer, 
percussion borers, and wooden (white oak) rods in 33J feet lengths. 
Total cost, less the value of the Plant, $69,000. 

31x1. "Bi-oad Bore Hole" Bohemia; depth 2,001 feet; commenced 15th 
July, 1874, and completed to the depth named, 8th of January, 1875 ; 
cost not stated. English Diamond Drill. 

4th. Sub-wealden Exploration; Sussex, England, depth 1,018 feet, com- 
menced late in 1872; completed in June, 1874. Total cost not stated, 
but the Diamond Drill Company offered to bore 200 feet further at the 
rate of £2 stg. per foot, a price considerably under their rate for boring 
at such a depth, but made in consideration of this boring being a pm*ely 
scientific undeii;aking. It is now proposed to cany this boring to a depth 
of 2,000 feet, but it will have to be commenced again fi*dm the surface. 
It may be remarked that the most successful, and in the end the least 
costly, borings have invariably been those which have been commenced 
with a large diameter, or from six up to as much as fifteen inches. This 
arises from the greater facility afforded for inserting any tubing that 
may be required, and also from the lessened liability of the rods to 
come in contact with the sides of the hole and to break off fragments 
which fall down, and often, when the hole is small, jam and break the 
rods, causing so much trouble and delay as not unfrequently, to make it 
cheaper to abandon the hole and commence afresh from the surface. 

Adverting to the statement on page 1 of the distribution of the Geo- 
logical Corps during the past season, and, looking to its numerical 
strength as there given, i\ niust, I think, be admitted to be entirely dis- 
proportioned to the immense area requiring examination, and over 
Which^its Hbpui^ now b»ve to be extended. To indicate this more 
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forcibly, and at the same time to suggest the desirability of organizing 

the field staff of the Dominion Geological Survey on a somewhat more 

adequate basis, it may be well to compare it with the British Geological SSS'SJ Britiih 

Survey, which has now been in progress since 1834, but, unlike the ^^^^y- 

Canadian Survey, has never been compelled to devote any part of its 

resources to making topographical measurements for the construction of 

the essential preliminary' maps. Here, this work unavoidably occupies 

fully two-thirds of the time and attention of the explorers, and constitutes 

one of the largest items in the expenditure of the Survey. 

The total area of the United Kingdom is 121,000 square miles, and the 
field staff of its Geological Survey numbers sixty-four nxembere ; namely : 
1 Director General. 

3 Local Directors; 1 in England, 1 in Scotland, 1 in Ireland. 

4 District Geologists. 

14 Geologists, and 42 Assistant Geologists. 

The Director General is ahjo Director of the Geological Museum and 
the School of Mines, for which, I believe, he receives a special salary. 

The predise extent of the Dominion in square miles, I am not able to 
state, but if we assume it to be twenty times larger than the United 
Kingdom ; or, 2,420,000 square miles, we shall certainly bo within the 
mark. The geological examination of the whole of this immefise area, 
extending from the Atlantic to the Pacific, is now committed To a field 
staff, which numbers only eleven members ; namely : 
1 Director. 

10 Geological Explorers. 

The total annual appropriation for carrying on the sui*vey (including ^^riation 
boring operations), and for the payment of all expenses (rent, rcpaii's, ^Ji^^dlian 
fuel, light, water, insurance, &c.) connected with the maintenance of the ^^^^y- 
Geological Museum, Laboratory, Library and Offices in Montreal, as well 
as'for the engraving, printing and publishing of all maps, sections, illus- 
trations and reports — Ihe latter in English and in Fi'ench — is $45,000.00. 
This is a sum not greater than is granted for similar purposes by 
many single States in the neighboring Union; is very much less than is Apg^K^JJJ** 
annually appropriated by the Federal Government for the United States states 
Geological Survey of the Territories under Eh-. F. V. Hayden, and amounts 
to only a fraction more than one cent per head of the present population 
of the Dominion.* Under these circumstances I mav be permitted to 

* An appropriation of 476,000.00 has been nuule for the lurvey of the seuon of 1873, of ihe Territory 
of Colorado alone, (See Dr. Hejrden'e Report, page 1, 1S73.) Eaoh party aurveyed an area of about 6,600 
■quare milei. 
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express a hope that when the appTOpriation for geological purposes is 
again under the consideration of the Government, it will, through the 
enlightened liberality of the Ministry, and of Parliament, be largely 
augmented, so that the Survey and the Geological Museum can be 
organized on a scale more nearly in accordance with the extent, and with 
the rapidly increasing wealth and importance of the country. 

In reference to the topographical work of the Survey already alluded to, 
I may state that, during the past summer, not less than 2,000 miles have 
been measured, either by chain, odometer, micrometer, or pacing, and the 
bearings taken either with transit, sextant, or prismatic compass ; while 
the track surveys on which the distances have only been estimated, amount 
to several hundred miles more. And the total distance travelled by the 
explorers while at work, and going and returning, may be roughly stated 
at 60,000 miles as shewn by their respective diaries. In fiiture, the 
travelling charges of the Survey will be considerably increased, owing to 
the withdrawal of free passes over the Grand Trunk Eailway, a privilege 
which has, till this year, been invariably accorded to all the principal 
members of the staff. 

In the summary reports, and in the special reports of previous years, 
several maps have been mentioned as being in preparation. 

Ist. A map of the Eastern Townships on a scale of four miles to one 
inch, engraved in four sheets, and embracing an ai-ea of 26,121 square 
milcH, from St. Jerome and the Lake of the Two Mountains on the west, 
to ton miles east of St. Thomas, below Quebec, and from the U.S. Boun- 
dary along the 45th parallel of latitude, to eight miles north of Three 
Eivers, or to the parallel of 47*^ 50'. 

2nd. A map on a scale of one inch to the mile of the Spring Hill, and a 
portion of the Joggin's coal-fields in the County of Cumberland, Nova 
Scotia, embracing an area of about 2t2 square miles. 

3rd. A map on a scale of four miles to one inch of the Grand Lake and 
Clones' coal-fields in Queen and Sunbuiy Coimties, New Brunswick, and 
embracing the whole area of these counties. 

4th. A map of the Sydney coal-field, Cape Breton, on a scale of one 
mile to an inch, covering an area of 250 square miles. The additional 
topographical measurements which were required for the construction of 
these maps have been completed dm^ing the past summer, but before the 
geological structure can be correctly delineated upon them, some further 
investigations are required. When this work has been completed, it is 
proposed to publish these maps geologically colored, to illustrate the 
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reports on the districts to which they refer. Meanwhile; however, in 
pui^snance of the instructions conveyed to me in your letter of the 23rd 
Januarv', 18T4, arrangements have been made, by which Messra. Walker Arrangemonts 

• with Hessn. 

and Miles will use them for their Dominion Atlas now printing, waiker & Miles. 
and in which, with the exception of the Ca^xj Breton map, they will 
accordingly appear, but without geological coloring, and, though in this 
respect imperfect, their early publication will at once render available, a 
very considerable amount of original and really valuable topographical 
information for the most part derived from the labours of the Geological 
Corps, but including also other unpublished surveys from various sources. 
Sir W. E. Ijogan's large map of Canada and the adjacent states, on a scale 
of 25 miles to one inch, will likewise appear in the Dominion Atlas 
geologically colored, and for this purpose the publishei'shave been supplied 
with transfer copies taken in London from the plates, and transmitted to 
them in New York. 

In my report of last year's operations it is stated, page 8, that a sketch sketch map 
map had been made of the Saskatchewan JRiver, from Eocky Mountain 8a»katchewan. 
House to Cumberland Lake, and that a reduction of it had been prepared 
to accompany that report. This reduction, drawn by Mr. E. Barlow, to 
a scale of sixteen miles to one incfi was, however, not completed in time 
to be issued with the report, but is now available^ having been printed at 
the establishment of the Photo-Lithographic Company in New York. 
The impressions are distinct and sharp, and quite equal, if not superior 
to maps produced by the usual lithographic process, with the advantage 
of costing less and being more quickly executed.* 

The gi-eater part of my own time during the past summer has been Mr. soiwyn'a 
occupied in attending to matters connected with the general work of the 
Survey and the Museum. Early in July, a few days were spent in 
company with Sir W. E. Logan, in investigations connected with the 
determination of the relative antiquity of the crystalline and the fossili- 
ferous rocks in the Eastein Townships, alluded to in my last summary 
report, page 2, and with a view of further studying the aspect and 
relations of these rocks in their north-eastern extension, I proceeded to 
Bimouski on the Lower St. Lawrence, and thence via Metis and the line Rimomki to 
of the Intercolonial Railroad to Newcastle, New Brunswick. itowcaatio, n. b 

All the principal exposures and rock cuttings on the route were care- 
fully examined. In some of these, especially at Metis, and near the 

* I have to thank the Surveyor-General, Lieut -Col, Dennis, for suggoeting this mode of printing, and 
also for kindly transmitting the manuscript to New York. 
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summit level between the St. Lawrence and the Bestigouche, the remai-k- 
able foldings and plications which have affected the strata, as well as the 
mineral characters of the diffei*ent groups, can be well sludied. I failod, 
however, to find evidence of the existence anywhere in this region of 
Primordial )*ocks clearlv older than the Primordial Silurian (Cambrian) and the 

Silurian ail I .vi i.i, «.. ., .11 ■» ^ 

(iuobec group. Quebec group; while a large part of it is certainly occupied by rocks of 

Up[)er Silurian and Devonian age. 
Coal-fields of Leaving Newcastle on the 28th of July, I proceeded to Spring Hill, in 

County, N. s. Cumberland County, Nova Scotia, where, in company with Messrs. Scott, 
Barlow and McOuat, some obscui-e points affecting the structure of this 
coal-field were investigated, resulting in the determination of the approx- 
imate position and course of several large and important faults. The 
limit of the Productive Coal Measures in the Spring Hill and Joggin's 
coal-fields can now be veiy closely laid down, which in i\iture will be the 
means of preventing much waste of time and money in boring and 
sinking for coal seams in situations where there is no possibility of find- 
ing them. 
Reiwrted deposit A report having been received that an extensive and valuable 
Prince Edward deposit of hematite had been discovered in Prince Edward Island, and the 
statement being supported by some small samples of excellent ore which 
were said to have been taken fi*om the vein, I thought it desirable to visit 
the locality, which I accoixiingly did in August, but only to find that no 
such de})Osit existed as had been represented, and that the samples 
exhibited, instead of having been taken from the vein, had been picked 
up on the shore at Gallas Point, where it had already been described by 
Principal Dawson, as follows : — " Red Hematite : an excellent ore of iron 
*' in concretions at Gallas Point and elsewhere. At Grallas Point sufficient 
^' quantities may be picked up on the beach to afibixi a small additional 
" supply to an iron furnace, but not to warrant any independent enter- 
" prise."* 

My impression is, that even with this limited application of it, the ore 
would very soon be exhausted. 

From Prince Edward Island I went to Sydney, Cape Breton, and spent 
some days with Mr. Chai*les Eobb, studying the structural details of the 
Sydney coal- Sydney coal-field, and the i^elations of the coal measures to the underlying 
Mill-stone Grit and Lower Carboniferous formation. An examination was 
also commenced between Sydney and Ix)uisburg, with a view of gaining 
some definite information respecting the lower palaH)zoic rocks of Cape 

* Report oil the Gcologf csl Structure and Minend Reeduroee of Prinoe Edwud leUnd, l^ J. W. Daweon 
IAj.D., F.K.S.. F.U.S., 1871. Printed by authority of Uie Uovemnieiii of Prinee Kdwaixl Uland. ' 
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Breton, and it was intended to extend thin examination into that almost Loverpdaoioie 

wholly unexplored region embraced in the Counties of Victoria and cape Breton. 

Inverness. The work was, however, unavoidably suspended after the 

lapse of only a few days, but nevertheless some very interesting facts were 

observed, shewing the occurence in Cape Breton of a thick series of 

strata, very closely resembling in mineral and physical charactoristicF, 

and probably also corresponding in age and origin with the gi'eat Lower 

Silurian volcanic accumulations which constitute the principal mountain 

masses of North Wales — Snowdon, Cader Idris, etc. 

Should further investigation of this interesting series of rocks prove 
this view to be correct, then the great gap that apparently existed in the 
Xova Scotian lower palaeozoic series, between the highly fossiliferous and 
characteristic Upper Silurian rocks of Arisaig and the Primoi*dial Silurian 
or Cambrian slates and quartzites of the gold mining districts, may be 
Hatisfactorily filled up, and the complete series of formations be recognised 
in Nova Scotia, as it occurs in " Siluria '' from Lower Cambrian to Ludlow 
inclusive. Dr. Honeyman in his remarks on the crystalline rocks of 
Arisaig and George's River,* has already suggested the probability of 
these being of Lower Silurian age, and has paralleled them with the 
somewhat similai* crystalline rocks of the Quebec group in Eastern 
Canada, though as yet no fossiliferous beds have been found associated 
with them, either at Arisaig, or at George's River. 

The examinations i-ecently made by Mr. Robb at Kelly Cove on the 
Great Bras D'Or Lake show that a similar series of crystalline rocks, — 
ma^esian limestones, serpentine,t &c., — occur there between the Carbon- 
iferous series and the great mass of syenite, which has been supposed to 
be of Laurentian age ; but which will, I think, more probably prove to be 
an intnaive mass nearly corresponding in age with the great central 
granitic axis of Nova Scotia, which is undoubtedly pre-Carboniferous and 
posM)evonian. 

As regards the occurrence of Lower Silurian rocks in the cutting at the aw of rocka st 
Wentworth station of the Intercolonial Raili*oad, as stated by Dr. ontb« 
Honeyman, t may say that in 1873, Mr. McOuat, of the Geological Corps, RaUrMut 
collected 300 specimens from this locality. Mr. Billings has examined 
this collection and informs me that, though the specimens are not of such 
a character as to enable him to express a decided opinion upon their age, 
yet that the evidence they aflfbixl is, on the whole, against their being 
older than Middle Silurian, or about the age of the Clinton group. 

* Prooeeding* Mid irumotioiu of the Nov» SootiMi Ii jtituto of NatonJ Sdaoce, vol. HI, part IV. 
t FortlMr partioolan are given of these ao-oalled ferpeQlinee in Dr. Harrington'n Report. 
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The following are the only species Mr. Billings has been able to 
determine : — GraptoUthus, allied to G, Clintonensis ; Lingula ohlo^nga ; 
Leptcena transversalis ; Strophomma corrugata ; Bhynconella Eva, and 
Atrypa reticularis^ 

The matrix is a somewhat hardened, dark blue, rubbly shale, precisely 
similar to the blue Ludlow shales of Britain. 

In the early part of the year Mr. Billings was chiefly occupied in 
attending to the printing of Part I. of the second volume of the Patoozoic 
Fossils of Canada, which was issued in August last. And he has since 
been engaged upon Pai*t II. of the same volume, which he hopes will be 
completed and published during the present year. 

His duties as Cui-ator of the palffiontological branch of the Museum, 

and the examination of collections brought in by the field partieSj'^ave 
also occupied a portion of his time. 

A good many impi*ovements have been made in the arrangement of 
the specimens exhibited in the Museum, especially in making them more 
generally interesting and instructive, by the addition of printed labels 
giving a brief descriptive notice of the specimen and the meaning of 
its name. Thus we find Protichnites and Climactichnites — names which 
probably to the majority of persons visiting the Museum are perfectly 
meaningless — described as follows : 

Tracks or Trails of Marine Animals. Protichnites^ or " First Fossil 
Foot-pnnts." These consist of two ix)W8 of small impressions, with a 
groove between them. The groove is supposed to have been made by 
the tail. No portion of the body of the animal has ever been found. It 
is supposed, however, to have resembled the King Crab or Limulus of the 
present day. 

The tracks occur in the Potsdam Sandstone in several localities, but 
most abundantly near Beauliarnois, about 20 miles from Montreal. 
There are six kinds of ti'acks which have been named by Professor Owen 
as follows : 

ProlicJinites scj*tem-notattis. 

** oc(o-not<Uus. 

** laiuH, 

** muUi-notcUm, 

** lineatus. 

« " aUernans, 



All of these arc on exhibition in this Museum. 

Attention was fii*st directed to these tracks by the late Mr. Abraham, 
who published an account of them in the Montreal Gazette, and brought 
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them under the notice of Sir W. E. Logan. They were described in the 
Quarterly Journal of the Geological Society in 1852. 

The smooth pai't of the stone is supposed to have been ground down 
and partly polished by the action of drifting ice. The rem under exhibits 
a fine display of ripple-marks. The small specimen in the upper right 
band comer shows the effect of either the wind or the cun'ent upon the 
sand. 

The following additions to the collection have been received diirini^ the Additions to the 

° palsoomological 

year : — collection. 

1. Collected by J. Petet, Devonian fossils, Ontario 3,000 specimens. 

2. Presented by Major Grant of Hamilton, Clinton and Niagara fos- 

sils 85 

3. Collected by T. C. Weston, Quebec Group fossils, Temiscouata 

Lake 150 

4. Presented by the Revd. Mr. Petitot — Pipeclay, with impressions'of 

leaves from Mackenzie River, above the mouth of Great Bear 

Lake River 2 •* 

Corals from Mackenzie River, below Fort Norman 3 " 

Atrypa reticularis, from the Rocky Mountains, near Fort Good 

Hope ' 4 ** 

Atrypa reticularut and Cyrtina from the Rocky Mountains, near 
Fort Good Hope. (These are certainly Devonian, and are 
beautifully preserved specimens.) 2 ** 

Fossil wood from Mackenzie River, below Great Bear Lake River. '3 " 

5. Collected by T. C. Weston, fossils from the Guelph formation, 

Ontario • 671 ** 

6. Purchased from C. DeCew, Devonian fossils from Ontario 1,833 ** 

7. Purchased from J. W. Tayler, fossils from Gamodhe Bay, Anticosti, 

Middle Silurian 250 " 

8. Purchased from C. DeCew, Devonian fossils from Ontario 1,500 ** 

9. Collected by James Richardson, fossils from the Cretaceous rocks 

of British Columbia 350 " 

10. Collected by J. W. Spencer, Devonian and Cretaceous fossils from 

Manitoba 

11. Collected by A. R, C. Selwyn, Middle and Upper Silurian fossils 

from the Restigouche River Valley 25 " 

The fossil leaf impreHBionB above mentioned, have been submitted to fowiib 
Principal Dawson; among them he finds the following genera and species : Pnndpai 

1. Populus Richardsonii. — JZerr. 

2. Corylus, Macquarriei, Juzzel, 

3. Sequoia LangsdorflSi. 

4. Corylus, sp. 

5. Leaf like Diospyros, date. 
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The fot^sil woods from Mackenzie Eiver have been sliced by Mr. Weston 
for examination under the microscope, and Pnncipal Dawson, who ha.s 
kindly examined them, states that they represent thi^ee distinct species ; 
one of the pine type and two of the cyi)re88 type. 

As none of the specimens in Mr. Kichardson's large and very inter- 
esting collection of Cretaceous and other secondary fossils from the 
coal-bearing rocks of Vancouver and other Islands in the Strait of 
Georgia, and from the Queen Charlotte gl'oup, had then been examined, 
I last year secured the services of Mr. J. F. Whiteaves, F.G.S., for this 
work, and the first result of his investigation is given on pa^eiJ 
260-268, of tlie Volume of Eeports for 1873-t4, recently published. 

Mr. Whiteaves has since been occupied in a careful study of the valuable 
and unique collection of the fossils from the coal-beai*ing rocks of the 
Queen Charlotte Islands, which were visited by Mr. Bichardson in 1872. 
Of this collection, Mr. Whiteaves says: "These fossils have a double 
interest ; first, as exhibiting a blending of Jurassic and Cretaceous types, 
a circumstance before without parallel in North America ; and secondly, 
as tending to elucidate the geology of a part of the world never before 
examined by a competent obseiver. There are forty species in the 
collection; one of which is a coral, two are brachiopods, sixteen lamelli- 
branchiate bivalves, five gasteropoda, and sixteen cephalopoda.'' 

A df tailed description of the various species, with illustrations, is being 
prepared, and it is hoped will be ready for publication during the ensuing 
summer. 

In November last, Mr. Eichardson returned from the Pacific Coast, 
bnnging another valuable addition to the collections, consisting of a very 
beautiful series of Cretaceous fossils from Sucia Island. These have 
likewise been carefully examined by Mr. Whiteaves, who states that 
there are about forty species of which he believes about one-third to 
be new to science. Those which can be referred to species already 
described, have been named and mounted for exhibition in the Museum ; 
and a report on the whole, with figures and descriptions, is in courae 
of preparation. 

The Geological Survey Museum now possesses by far the largest 
collection in existenc^e of the Secondary fossils of the British American 
Pacific Coast, obtained from a number of localities between the forty-ninth 
and the fifty-fourth parallels of latitude ; and it is much to be regretted 
that want of funds to provide the requisite fittings and cases in the 
Museum, will at present prevent their being exhibited. 

Besides geological collections — rocks, minerals and fossils — Mi\ Eich- 
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ardson has brou^cht a number of Bi)eciinenB of plants and of marine ani- PiMitoand 

mals which will be placed in the Museum of the Natural History Society, go." ^5?* 

Among the latter may be mentioned, four fine and perfect specimens, 

taken alive, in about 50-fkthom water, of the gigantic Sea-Pen, 

" Verillea Blakei" the largest of which is nearly eight feet in length. 

Also, a fine specimen of the large edible crab of the West Coast, ^^Echid- 

nocerus cibarius'' (White), and three rare species of fishes. Mr. Whiteaves 

states that several of the hydroids, polyzoa and crustaceans in the collection 

are, as far as he can ascertain, undescribed species. It is proposed to 

publish a paper on these and on the other marine animals, and also one 

on the plants, in an early number of the '^ Canadian Naturalist." 

The investigations made in the laboratory by Dr. Han-ington and f"!J^*J^ 
Jlr. Hoffmann have been of the same varied character as in previous years. WwrEtory. 

Three complete analyses, six partial analyses, and five assays of ii-on 
ores have been made. The results of some of there w^re published in the 
Report of Progress for 1873-74. The analysis of a clay iron-stone i 
brought by Mr. Bell from the " Dirt Hills," and mentioned in his report, 
page 78, Eeport of Progress, 1873-74, shews it to be a rich and valuable 
ore, and one which, if the quantity prove sufficient, may eventually be of 
very considerable importance. 

Proximate analyses have been made of seven specimens of lignite and 
eight of bituminous coal. .Most of these were published in Appendices 
to the Hcports of 1873-74. The results of the analyses of two samples Anaiyset of oo«i 
brought by Mr. Scott Barlow fVom the " top bench " of the Styles Mine, mim, n* s.^** 
Nova Scotia, not previously given, are as follows : 

Slow Coking. 

Water (loM at 115^ G.) 4.05 

Volatile combnatible matter.. . . 33.72 

Fixed Carbon 55.S3 

Ash (parpliah-grey) 6.40 

100.00 100.00 100.00 100.00 

The specimens presented a curious slickemided appearance, the lustre 
was dull and somewhat resinous, and the fracture irregular. Both of 
them contained a good deal of pyrites, and a little graphite occurred in 
joints in No. II. By rapid heating a bright and tolerably firm coke was 
obtained. 

Six assays have been made for silver, lead, copper, nickel and cobalt; variouiMMiyi 
and complete analyses of six minerals and rocks of scientific interest, as *" *'^^^* 



FMt Coking. 


I 
Slow Coking. 


I. 

FMt Coking. 


4.05 


3.72 


3.72 


38.18 


33.24 


37.66 


61.37 


62.15 


47.73 


6.40 


10.89 


10.89 
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well as palatial analyses of nine others. Among the minerals may be 
mentioned a specimen of iron pyrites from Londonderry, Xova Scotia, 
which Mr. Hoftmann found to contain 0.144 per cent, of nickel, and 
0.813 per cent, of cobalt. In what quantity the pyrites occui*s, is not at 
present known. For the particulai's of the commercial value of such 
cobaltiferous ore, I may refer to pages 750 and 751 of the Geology of 
Canada, 1863, where it is shewn that ores containing only from 0.5 to 0.(5 
per cent, of oxyd of cobalt can be very profitably worked. 

Among the rocks analysed was a magnesitic ophiolite from Melbourne, 
in the Eastern Townships, which was found to contain chromium, man- 
ganese, nickel and cobalt. Full details of this rock will be given in a 
future report. 

Mr. Hoffmann has made some complete and interesting analyses of 
iron slag from the Acadia Iron Company's blast furnace, and also of 
the crushed quartz used for malting the furnace hearths, and of the 
bar iix>n. 

In addition to the laboratory work, the microscopic study of a number 
of ciystalline rocks has engaged the attention of Dr. Harrington. He 
has also devoted considerable time to perfecting and arranging the 
collection of "minerals and rocks on exhibition in the Museum, including 
the special collection of Canadian iron ores, alluded to in my last summary 
report, page 8, which is now nearly completed, and forms a very 
interesting series, illustrating the wide distribution of valuable iron ores 
in the Dominion. 

In February last, samples of two very interesting and remarkable 
mineral waters were sent by Dr. Grant of Ottiiwa to the Museum. These 
have been analysed qualitatively by Mr. Hoffmann. The one contains 
26.2 of solid parts in 1,000, or 2.62 per cent. ; and the other 2.50 per cent. 
The details of th^se analyses, and of other investigations in the labor- 
atory, are given in Dr. Harrington's report. 

As fonning also a part of the investigations undertaken by the survey 
during the past year, I have to transmit an interesting and valuable 
report by Mi% J. Lionel Smith, on the History and Statistics of the trade 
and manufacture of salt in Canada. This report forms a useful and 
appropriate set^uel to the rei)orts by Dr. T. Sterry Hunt, published in the 
volumes of the Geological Suiwey Keporta for 1866 and for 1869, in which 
the geological and chemical relations of the salt deposits and the vai'ious 
processes of manufacture are given in detail. 

Dunng the past summer, the offices of the Survey were removed to the 
new building erected by Sir W. E. Logan, in St. James Street, immediately 
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in the rear of the brick wing of the Museum, with which it has been 
connected by fire-proof iron doorn. 

The rooms thus vacated in the Museum building have become avail- 
able, and 8ome of them have already been fitted up for the exhibition of 
specimens ; funds are, however, now wanting for the repaire, alterations 
and fittings, required before the other rooms can be similarly utilized. 

It 18 very desimble that there should be on exhibition in the Museum importance of 
for reference and for general information, a tfood collection of models and mining and 

metalhirgical 

examples of the newest and most improved mining machinery, tools and modeu^ 
implements, as well as of metallurgical works and processes. Such a 
collection is a very impoHant adjunct of every Museum of Economic 
Geology, and considering the proportions which the Museum and the 
asBOciated Library of the Canadian Geological Survey have already 
attained, it is certainly a matter to be regretted that their full usefulness 
for practical and scientific purposes of reference and instraction, should 
be curtailed and hindered by any short-sighted parsimonj', in gi*anting 
the comparatively insignificant funds required for their proper and 
efficient maintenance and pi'ogress. 

The interior of the Museum building had not been painted or repaired for Repai™ in the 
twenty years. During the past summer this much-needed work has 
been carried out so far as the resources of the Survey ponnitted, and 
a great improvement is now visible in the appearance of the Museum. 
The expenditure lor these purposes — repairs, fittings, etc* ; and for taking 
down, repairing and re-setting the steam boiler for heating the building, 
has amounted to over $2,000.00 during the year. 

From the 1st of May, 1874, to the 1st April, 1875, 1,017 persons visited Number of 
the Museum. This, though still a very small numl)er, is a considerable 
increase over previous years, nothwithstanding that for several weeks 
daring the'past summer, while the repairs were in pix)gres8, the doora were 
nece^arily closed. Next year I hope to have a full descriptive catalogue DeacripUvo 
of all the specimens prepared. When this can be printed and made **^^*^®' 
available for the public, the collection will become more generally interest- 
ing and instructive. 

In December last an application was received from the Boai'd of School Geological 
Tnistees of Elora, Ontario, to be supplied with a geological collection for Siwu."**" ^^ 
the use of the public school, and a set of typical Canadian rocks, minerals 
and fossils, comprising 277 specimens, properly named and catalogued, 
was prepared and sent to the Board, on the understanding that suitable 
cases for its preservation would be provided, and that it was to be 
exclusively the property of the public school. 
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On application, similar collections will be prepared for distribution 
among tbe managera of public scbools, who can guarantee that they 
wish to utilize them for educational pui*poses, and are in a i>osition to 
do so. 

Mining Efforts havc been continued to obtain reliable annual statistics of mines 

"■ and mineral produce in the Dominion, but the result has, I am mrry to 

say, not been encouraging. Out of 216 circulates issued to the varioiu* 
managers and proprietors of mines in all ])arts of the Dominion, ou\y 65 
have been returned with the infonnation asked foi\ The apathy on the 
subject evinced by some, and the reluctance of others, to, give any infor- 
mation, is certainly surprising. The general value and usefulness of such 
statistics does not need to be ])ointed out to any peieson of ordinary intel- 
ligence, and it is quite impossible that their publication can, in any way, 
injuriously affect individuals, and yet the fear of it« doing so is, I imagine, 
the only way to account for the very limited response which our efforts 
have met with. They will not, however, be abandoned, and it is hoped 
that gradually more encouraging and satisfactory results will be attained. 

Number of From the 1st of July, 1873, to the Ist of April, 1875, 2,953 copies 

Sublioatlons 
istributed. of the varlous maps, and othei' publications of the Survey, have been 

distributed. 

AddiUona to the Appended, is a list of the additions to the library during the same 

period by presentation and purchase. Also, a list of the scientific 

magazines and journals subscribed for and regularly received by the 

Survey. 

I have the honor to be. Sir, 

Your obedient servant, 

ALFRED R C. SELWYN. 
Geological Survey Office, 

Montreal, 1st May, 1875. 
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ADDITIONS TO THE LIBRARY, 

l8t JULY, 1873, to iBt APRIL, 1875. 



BY PRESENTATION. 

JKbysl Society of London :— 

Traiuiactioiu Volume 161, Fart II. 

" " 162, " L 

" " 163, " Ml. 

" " 164, " I. 

Froceediags Volume XXII, No. 148-1 66. 

" " XXIIl, " 166-168. 

Tk^ LiUrarjf and FhUoBophieol SoeUtf of ManeheUer : — 

Memoirs Third Series, Volume XV. 

Froceedings Volume VIII-XII. 

MtnuhuUr Cftohgieal Society .*— 

Transactions Volume XIII, Fart I-VIII. 

MamcheiUr Sdent^c Studtntg* A$§ociation :— 
Annual Report for the year 1873. 

Kejfol Soeiei^ of Edinburgh : — 

Froceedings Volume VII, Sessions 187 J •2. 

" " VIII, " 1872-3. 

Transactions Volume XXVII, Part 1, 1872-3. 

Geologic^ Society of Edinburgh : — 

Transactions Volume I, Part MMII. 

" « II, " MMIL 

BeianUal Socieif of Edinburgh :— 

Transactions and Proceedings Volume XI, Fart I. 

GeaUfgieal Society of Olaagow : — 

Transsctions Volume I, Part I. 

" " II, " i-ii-m. 

" " III, « ML 

" " IV, « ML 

On the Phenomena of the Glacial Drift of Scotland, extracted from the Transactions 
of the Geological Society of Glasgow, Vol. I, Part II ; by A. Gbikix, F.R.S. 

Geological 8urv€$ o/ /iidia.— Thomas Oldham, LL.D., Director:— 

Memoirs Volume VIII, Part ML 

" " IX, « ML 

" " X, " L 
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Gi ogicnl Society of Induk'-continued : — 

Beoords Volume V, Part I-TI-III-I V, 1872. 

« " VJ, « I-IMIMV, 1873. 

Paleontologla Indies Volume IV, Part I-II. 

" 8erie« VIll, Part IV-V. 

« " IX, " I-IV. 

Neu> Zealand Institute.^ AME8 HECTOR, M.D., F.R.8. :— 

TransactionB and Proceedings, Volume VI, with 26 Plates. 

Meteorological Report, 1873. 

Museum and Laboratory Annual Report, 1872-3 

Nova Scotian ImatUtUe of Natural Sciences ;— 
Proceedings and Transactions, 1872-3. 

Geological Survey of Ntfofoundland.^ALfJiAmER MURRAY, F.Q.S., Director:— 
Report of Progress^ 1873. 

Commissianers of Crown Lands of the Province of Ontario ;— 
Report, 1873. 

Board of Agriculture, Ottawa : — 
Census of Canada, 1870-1. 

W. H. Daily, F.L.S., F.G.S., Dublin :— 

Figures of Characteristic British Fossils, with descriptive remarks, Part 
I-IMII. 

Dr. Sterry Hunt, LL.D., Boston:— 

Ohemicaland Geological Eflsays, 1876. 
Coal and Iron of Southern Ohio, kc. 

United StaUs Geological Survey of theTerritorie$.—DR. F V. HaYDBN, U.S. Geolonfist: — 
Fossil Vertebrates, Volume I ; by Prof. Joskph Lbidy. 
Synopsis of the Acrididae of North America ; by Cybot Thomas, Ph.D. 
Profiles Sections and Illustrations accompanying the iTinal Report of the Chief 

Geologist, 1872. 
First, Second and Third Annual Reports of the United States Geological Survey 

of the Territories, for the years 1867-8-9. 
Final Report of the Geological Surrey of Nebraska, and portions of the adjacent 

Territories ; by F. V. Haydkh, with Map, 1871. 
Preliminary Report of the United States Geological Survey of Wyoming, and 

portions of contiguous Territories ; by F. V. Haydbh, 1870. 
Fifth Annual Report of the United States Geological Surrey of Montana, and 

portions of the Adjacent Territories ; by F. V. Haydbn, 1871. 
Sixth Annual Report of the United States Geological Surrey of Territories, 

embracing Montana, Wyoming, Ac, for the year 1872* 
Map of the Source of Snake Riyer. 
Map of Montana and Wyoming Territories. 
Map of parts of Idaho, Montana and Wyoming. 
Map of ihe Upper Basin, Fire Hole Rirer. 
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United Stales ecological Survey qfihe TerriUmes-^amtimied: — 

Animal Report of the United States Geological and Geognphical Survey of the 

Territories, embracing Colorado ; by F. V. HatdiNi 1873. 
Geological Report of the Exploration of the Yellow-Stone and Missouri Rivers, 

with Map, 1869-60. 
Sjnopris of the Flora of Colorado ; by Portib k Coultks. 
Geological and Geographical SDrvey of the Territories, 1874 
Descriptive Catalogue of the Photographs of the United States Geological 

Survey of the Territories, 1869-73; by W. H. Jaotsom 
Meteorological Observations daring 1872, in Utah, Idaho and Montana; by 

HaniT Gasvitt. 
Lists of Elevations in that portion of the United States west of the Mississippi 

River ; by Hbnrt Gahhbtt. 
Catalogue of Publications, United States Geological Survey of the Territories ; 

by F. V. Hatdiw, 1874. 

OmiUdStaUiOeologienl Survey of the Stau oflowa.-C. A White, M.D., State Geologist:— 
Report of the Geological Survey of Iowa ; 2 volumes, I-II. 

CniUd Steles Geohgieal Survey of Illinois —A. U. WoRTHEN, Director :— 
Geological Survey of Illinois, Geology and Falieoutology, Volume V. 

IMiud States Geological Survey of OAto.— Prof. J. 8. Newberry, Chief Geologist :— 
Report of the Geological Survey of Ohio, and Atlas, Volume I, Part I. 
Report of the Geological Survey of Ohio— Geology, Palaeontology, Volume I, 
Part II. 

VmUi Suus Geological Survey of Missouri.^Q, C. Broadhead, State Geologist :— 
Report on the Geological Sarvey of the State of Missouri, 1856-71. 
Preliminary Report of the Iron Ore and Coal Fields, from the field-work of 1872, 

with Atias of 14 Maps and Sections. 
Report by the Curators to the Governor, 1873. 
Report of the Geological Survey of the State of Missouri, and Atlas ; including 

field-vork of 1873-74. 

OmUed States Geohgieal Survey of Califomia^-^ , D. WniTNeT, State Geologist :— 
Contributions to Barometric Hypsometry, with Tables for use in California. 

Sew Yink StaU Museum of Natural History. — J amzs Hall, LL.D., Director :<- 
Twenty-ilrst Annual Report of the Regents of the University, 1868. 
Twenty-second ** ** " 1869. 

Twenty-third " " «* 1869. 

Twenty-fourth " ' " " 1870. 

Twenty-fifth " » * 1871. 

Twenty-sixth " " " 1872. 

Fifty-sixth Annual Report of the Trustees of the New York State Library, 1873. 

Board of Agriculture, StaU of Maine, U S.S. L. BoARDM\N, Secretary :— 

Sixth and Seventh Annual Report of Agriculture and Geology ; Second Series, 
2 Volumes, 1861-2. 
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Board of AfjTteulture^ State of Maine, U.S.— 'Continued : 

Bcport of the Agriculture of Maine ; Secpnd Series, 8 Yolomes. 

Provisional Report upon the Water-Power of Maine ; by Wiltr Wills. 

Tlie Water-Power of Maine ; by Waltib Wills. 

Report of the Commissioners of the Hydrographic Survey of the State of Maine, 

1867. 
Third, Eleventh and Nineteenth Aimual Reports of the Secretary of the Maine 

Board of Agricalture, 1866, 18U. 
A Survey of Waldo, County Maine ; by J. W. Limg. 1873. 
First Annual Report of the Secretary of the Maine State Pomological Society for 

the year 1873. 
The Oroamental and Useful Plants of Maine ; by F. L. Soribnir. 
Some Materials towards a History of the Cattle of Maine ; by S. L. Boardmah. 

Uanfard College^ Cambridge^ Mass., U.8 ;— 

Catalogue of Terrestrial Air-Breathing Mollusks of North America; by 

W. G. BiNKBY ; Volume III, No. IX, 
Ophiuridae and Astrophytidae, new and old ; by Thbo. Ltmajt. 
Annual Report of the Trustees of Harvard College, 1872-3. 

Boston Society of Natural History ; — 

Proceedings Volume XV, Part II-III-I V. 

« " XVI, " MMII-IV. 

« « XVII, " I.II. 

Memoirs Volume II, « II, No. IV. 

" Volume II, Part III, No. I-II-III-IV-V. 

Academy of Natural Science of Philadelphia : — 

Proceedings Part II and III, 1873. Part Ml, 1874. 

Essex Institute, Salem : — 

Proceedings Volume IV and V 1872 3. 

Aradcmy of Science of St, fjouis: — 

Transactions Volume III, No. I. 

Fcabody Academy of Science, Salem ; — 

i Annual Report of the Trustees for the year 1873, 

U Acadimie Imperiale des Sciences de St. Petersburg .'^^ 

Memoirs VII Serie Tome XI, No. 4. 

" " " XVI, « 12. 

James D. Dana, New Haven, Conn.: — 

On the Quartzite Limestone and associated Rocks of the vicinity of Great 
Barrington, Berkshire Co., Mass. 
C. H. Hitchcock and J. B. HuNTnfQTON, Hanover, N.H. :— 
Geology of the North-West Part of Maine. 

UniUd States Geological Survey of New Jersey.— Geo. H. CoOKE, State Geolo^rist : — 

Annual Report of the State Geologist of New Jersey, for the years 1870, 1871, 

1872 and 1873. 
Geological Map of Northern New Jersey, 1874. 
Atlas of Maps of the State of New Jersey. 
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Crown Lands Department, Province of New BrunMwiek :— 

Thirteenth Axmaal Report, for the year ending October, 1873. 
limp showing the Timber Lands of New Brunswick. 

Imduatrial and Technological Museum, Melbourne :— 
Lectures during the Autumn Session, 1874. 

Gealogieal Survef of the United Kingdom, London : — 

Catalogue of the Published Maps, Sections, Memoirs, and other Publications, 
up to January 1, 1874. 

Professor N. H. Wimchell, M.A., State Geologist of Minnesota :— 

First Annual Report of the Qeological and Natural History Survey of Minnesota, 

for the year 1872. Extracted from the Regents' Report for 1872. 
AtwiirI Report of the Board of Regents of the University of Minnesota, for the 

year 1873. 
The Drift Deposits of the North- West ; by N H. Wutohill. 
Ra§al Colonial hutituU:— 

Proceedings, 1869 ; Volume First. 

C. H. Hitchcock, Hanover, N.H. :— 

Oeological History of Winnipiseogee Lake. 

J. W. Dawson, LL.D., F R.S., F.G.S. 

Report on the Geological Structure and Mineral Resources of Prince Edward 
Island, 1871. 

Sandford Flemiho, C.E., Engineer in Chief, C P. Railway :~ 

Report of Progress on the Explorations and Surveys, up to January, 1874. 
Maps and Charts to accompany Report on the Explorations and Surveys, up to 
January, 1874. 
' Geoicgieal Survey of Scotland :-* 

Descriptive Catalogue of the Maps, Sections and Memoirs ( published and in 
preparation), 1873. 

JouN B. Perry, Cambridge, Mass. :— 

A Review of Sir Charles Lyell's Students' Elements of Geology. 

Alfred E. C. Selwyh *.— 

New Zealand Exhibition, 1866. Reports and Awards of the Jurors, and 

Appendix. 
Essays and Statistics on the Social and Economic Resources of tho«Colony of 

Victoria, 1873. 

Geological Survey of Victoria : 
Report of Progress, 1873. 
Paleontology of Victoria, Decade 1 ; Fbidkric? McCoy. 
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explored. 



Montreal, 18th Februaiy, 1875. 

Sir, — I beg leave to report the results of my geological exploration in 
the North- West Territory during the past season, which was, to some 
extent, a continuation of that of the previous yeai\ 

The following instructions, which I had the honour of receiving from 
you befoi'e starting, will best explain what was intended to be done duiing 
the season : — 

* " Montreal, 6th June, 1874. 

" My dear Sir, — With a view of pi^osecuting the geological exploration of 
the Province of Manitoba and the North- West Territories duiing the 
present summer, I have to request that you will, as soon as possible, pro- 
ceed to Fort Garry, either via Duluth or the Dawson Route, and there 
organize a party for the purpose of making as thoixjugh an examination 
and survey as possible, of as much of the countiy as the time and means 
at your disposal will permit, lying to the west of Lakes Manitoba and 
Winnipegosis and east of the valley of the Assineboine River, including 
the Riding, Duck and Poi*cupine Mountains, and the Pasquia Hills. You 
will, of coui'se, pay particulai* attention to investigating the tnith of the 
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reported occurrence of lignite or coal in thia region ; and alBO, if poHsible, 
endeavour to CHtablish and define the easteiTi limits of the Cretaceous 
rocks and their relation to the Devonian, Silurian or other older i-ocks 
^w^hich succeed them in that direction. 

" You will probably find Foi*t Pelly the most convenient head-quarters 
from which to dmw supplies and send and receive commimications. 

^'It has been decided to make a bore in that vicinity, and I have 
arranged for a party to be sent there for that pui-pose from Peti'olea, 
under Mr. Joseph Waiti. As you will aiTive there in advance of the 
boring party, it would be desirable that you should make an inspection of 
the ground, and select a sight for the bore-hole in such a position as to 
avoid, if possible, the having to penetrate a great thickness of diift before 
j-eaching the rock ; also as conveniently situated as practicable as regards 
timber suitable for derrick, walking-beam and other purposes, as well as 
obtaining the requisite supply of water and fuel for the engine. 

" It would likewise be desu-able that the site of the bore should be 
located on government land and outside the limit of any resei^ve or pre- 
emption of the Hudson's Bay Company. 

*' From the enclosed copy of a letter, kindly sent me by Ck)lonel Dennis, 
you will see that he has instructed Mr. Hai't, the Inspector of Dominion 
Xiand Sm-veys at Winnipeg, to facilitate your obtaining supplies from any 
of their dei)dtH which may be located near the country in which yom* work 
lies. 

" In organizing and equipping your pai'ty, you will use the utmost 
economy which may be consistent with the efficient j)ei'formance of the 
w^ork, and the total expenditui-e for the season's exploration must not 
exceed ($2,000) two thousand dollai's. 

" Youi-s very truly, 

" (Signed,) ALFKED K. C. SELWYN. 
" Prof. R. Bell, C.E., 

*' Geological Survey of Canada" 



In pursuance of these instructions, I left Montreal on the 12th of June, Montreal to Fort 
for Manitoba, via Duluth, and reached Fort Garry on the 30th. Here I met ^*^"^" 
Mr. J. W. Spencer, whom you had recommended as my assistant, and who 
had proceeded me so far. Fort Garry being our starting point, a few days 
were consumed here in organizing a party, securing supplies and making 
the necessary prepai*ations and arrangements for the season's opemtions. 
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veyanoe. 



After carefully considering the cost of the various means of reaching Fort 
Pelly, which you had indicated as our most convenient head-quartei's, and 
also of transporting our provisions and camp equipage in the course of 
our explomtions after getting there, I decided in the firet place, to hire 
foui* cai*ts and five horses to carry our outfit to Fort Pelly ; the sei'vice to 
be paid for on the retuni of the " train " to Fort GaiTy. Working from 
Port Pelly, as a centre, we found it necessaiy to employ a variety of means 
of transpojrtation according to circumstances. In the course of our travels, 
we made use of hoi'ses and caii;s, or of pack-horses hired from the Hudson's 
Bay Company, a skiff which w^e had taken with us, a flat-bottomed boat, 
bark canoes, and sometimes we travelled on foot, carrying our packs. 

In the country which we explored, there is but little of direct geological 
interest in proportion to the area, and therefore, considerable time must 
necessarily be spent, and much gi-ound gone over, in order to ascertain 
even a few facts. This arises from the great depth of the superficial 
RoekiooncMifid. deposits which almost everywhere cover up and conceal the fundamental 
i*ocks, together with the neai'ly horizontal attitude of the latter, and their 
poverty in fossils, on which we are obliged to depend for the detennin- 
ation of the horizon of such exposures as do occur. 

It will be seen by the following report, that we managed to examine all 
the ground covered by your instructions, with the exception of the most 
distant pai-t — the Pasquia Hills — for the exploration of which it was found 
there was not time. In retui'ning from Lake Manitoba, towaixls the close 
of the season, I came by way of Fairfoixi, St. Martin's Lake, the Little 
Saskatchewan Eiver and Lake Winnipeg. This gave me an opportimity 
of examining the rocks along the eastern shore of the latter lake, from the 
narrows at the Dog's Head to the mouth of Eed Eiver. 

My party for the season, consisted of Messra. J. W. Spencer, B.A.Sc, 
William Hagar, James Sheriff, Edwaixl Stanley and Samuel Binice. In 
addition to these, Half-breeds and Indians were employed for shorter 
periods, as circumstances required. My total expenditures, including the 
salary of my assistant, after deducting the value of supplies left over, fell 
considerably within the limit ($2,000) which you had fixed. 

In this report, I propose to give an account of our. proceedings, seriatim^ 
noting anything that may be of value in the way of information, concera- 
ing the regions explored, and describing om* geological observations in the 
course of the narrative. I also propose to add some notes on the natural 
history of the rogion, believing that e very such contribution to science 
will some day prove of more or less value. Although my pai*ty was small, 
I managed to get along after dividing i t, so as to allow Messra. Spencer 
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Hagai' and Bimce to work on separate ground during most of the seaaon, Division o( 
and thus we were able to accompUsh more than would have been possible 
in the same time, had we all kept together. The result of the labours of 
this section of my pai-ty, ai-e given in the accompanying report by Mr. 
Spencer. 

We left our camp near Fort Gany on the afternoon of the 8th of July, Fortctanyto 
and reached Port Pelly on the 25th of the same month. At Prairie ^ ^' 
Portage, I obtained from Mr. Alexander McDonald (in charge of the boring 
party at Rat Creek) two hoi-ses, two carts, and one man to assist in taking 
up our freight, on condition that they would be retmnied in twenty days. 
They accompanied us to the junction of the Shell River with the Assineboine, 
from which I sent them back, and they reached Rat Creek again on the 
twentieth day. 

From Prairie Portage we followed the northern trail, which crosses the Route. 
White Mud River, first at Westbourne, then at Wooc^ide, and finally at 
Palestine, or the " Thiixi Crossing," and passes over the southern prolonga- 
tion of the Riding Mountain. While our cai-ts were going directly to 
Westbourne, I rode from Pi-airie Poi-tage to Green's Fann on Portage 
Creek, near Lake Manitoba, and thence in as straight a com-se as possible 
to Westbourne. In going northwai-d from the village of Prairie Portage, 
there is a gentle rise in the sui-face for about four miles, after which it begins 
to fall very gradually towai'ds Lake Manitoba. The ground in the above 
distance, in many places, is thi-own into a series of ridges and hollows, the 
fonner vaiying fi*om two to six chains apart, and from three to eight feet 
in height. The subsoil, as seen wherever wells have been dug, consists of Swidooiitoiniiig 
greyish sand, without obsei^ved boulders, holding fresh water shells j among *^^^ 
which ai'e species of Cyclas, Limnoea and Physa. Good water has been 
found in all the numerous wells which have been dug in the tract between 
the Assineboine River and Lake Manitoba, at depths vaiying from four to 
fifteen feet. In attempting to follow a straight course from Green's Farm, 
which is in Section 17 of Township 13, Range VI, west, I came upon both 
Cram Creek and Oak Creek, two long marahy canals, extending from the CtmIu. 
lagoons of Lake Manitoba, and was obliged to diverge some distance to the 
southward, in oixler to get round their southern extremities. 

Prom Totogon to a point some distance above Westbourne, the coui'se whiu Mud 
of the White Mud River is marked by groves of ti'ees, consisting princi- ^^' 
pally of elm and oak. The ground close to each side of the river is some- 
what higher than that of the prairie a short distance off, and many pebbles 
and boulders are scattei*ed upon the surface of this i*aised strip of land, 
while further away but few aj^e to be eeen. Fi'om Westbourne to within 
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about eighteen miles of the Rapid (or "Little Saskatchewan ") River, the 
soil, judging from what may be seen along the trail, is of a light 8andy 
nature; but in the above eighteen miles there is a great improvement. 
The level sand}^ land is replaced by a hilly region, in which there is a 
beautiful mixture of openings, covered with bright green giusa and woml, 
interspei'sed with numerous ix)nds and small lakes. The soil is almost 
fi'ee from bouldei's, which, however, are found plentifully on the slopes of 
the Rapid River. Beautiful Plain, on which the Clovernment provisicm 
dcp6t is situated, in Township 15, range XIV., W., consists of a low wide 
straight ndge, about twenty-four miles in length, running in a noHh- 
north-westerly direction. It is comix)sed of sand and gravel, with a 
smooth surface supporting a scanty growth of wiry gi'ass, and is boi'deix^d 
with trees on either side. It rises gradually from the east side, but falls 
off abruptly on the west, along which the Little Saskatchewan or Rapid 
River flows southwaixl. We observed a similar ridge lying parallel to 
Beautiful Plain, and within a distance of about three miles to the eastwaixl 
of it. Other similar ridges occur to the east of these, fbrther north. 
They all resemble great artificial avenues cleared in the woods. The 
trail crosses Stoney Creek about eighteen miles west of Beautifid Plain. 
In the central pai't of this inten'^al, which would be in Township 15, Range 
XV., W., we passed over a number of long low parallel ndges of wa«hed 
gravel, running with great regularity in a northerly and southerly direc- 
tion, and having good land between them. 

Shale having been reported as occurring in the beds of brooks in the 
Riding Mountain region, I searched for it in several of them between 
Beautiful Plain and the Rapid River, but did not succeed in finding it in 
place, although small fragments were abundant. From the Rapid River 
to Fort Ellice the soil is generally good, the prevailing character being a 
sandy and gravelly loam, with a fair coating of black mould over the sur- 
face. Boulders are not often so abundant as that they would interfere 
senousl}'' with agricultural operations, except for a distance of five or six 
miles between Snake Creek and Fort Ellice, and even here they appear 
to be confined to a limited area, as they are not common on the trail to 
the "Pi'eemen's Crossing'* of the Assineboine, a few miles to the north- 
ward of that leading directly to Fort Ellice. 

On the west side of the Assineboine River, a barren tract extends for 
some distance around Fort Ellice. A coarse sand, with gravel, prevails 
on either side of the Calling River Valley, for twenty miles westward from 
its jimction with the Assineboine. A few miles south of the Callintr 
River, this sand is replaced by a surface thickly strewn with Laurentian 
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boulders, moBtly of small size, and this bouldery character prevails for 
M)me miles both east and west of the twenty miles just indicated. North- 
ward from Fort Ellice, the trail to Fort Pelly on the west side of the 
Assineboine River, passes over the sandy tract for about fifty miles, beyond 
which the soil improves, and ti"ees and bushes gi'adually replace the 
nearly open prairie. The dwai'f or creeping variety of the red cedar, 
Juniperus Virginiana, (Linn.) var. humilis, spreads itself almost every- 
where over the sand. 
When abreast of the mouth of Shell Eiver, which enter's the Assineboino sbeii River 

exploiuUoii. 

from the east, about fifty-five miles from Fort Ellice, and sixty-five from 

Fort Pelly, I left Messrs. Si)encer, Hagar and Bruce to explore the Shell 

fiiver and other branches of the Assineboine, after which they were to rejoin 

me at Fort Pelly. The result of these explorations are given in Mr. Spencer's 

report which accompanies this. * From this point to Fort Pelly, the soil Tmii to Fort 

iH generally of a fair quality, and is usually overgrown with willow shrub 

and other bushes ; oi*, groves of aspen trees. Several small tributaries of 

the Assineboine River fix>m the west, cross the ti-ail in this distance. The 

largest of them are Stoney, Steep and White Mud Ci'eeks. For about 

twenty miles before coming to Steep Creek, we passed numerous groups of 

large gneiss boulders, most of them sunk nearly to their tops in the ground. 

At the crossing of White Mud Creek, a peculiar soft, muddy mai'l, and an Cretwnoue mi^i. 

abundance of clay-ironstones appeared to indicate the proximity of certain 

beds of the Cretaceous system in situ, as similar marl and iitmstones 

belonging to this divison were aftenvards found, in place, in the beds of the 

Assineboine and Swan Rivera. The [wint at which the ti'ail crosses the 

White Mud Creek, is about eighteen miles south of Fort Pelly. 

After storing our provisions, &c., at Fort Pelly, I immediately sent Courtesy of 
back the horses and carts, and the two half-breed drivera we had brought 
from Fort GaiTy. For the safe storage of our supplies and the accommo- 
dation of horses, &c., which we subsequently required, we were indebtdd 
to the officers of the Hudson's Bay Company ; and I would here beg to 
acknowledge the kind assistance which we roceived at Fort Pelly and ten 
other posts of the (/ompany, at which different membera of our party had 
occasion to call during the season. 

For twenty-five miles below Fort Pelly and an unknown distance above AflBinoboino 
it, the valley of the Assineboine is ill defined,' and the river itself winds alxmt 
in an extremely tortuous couree, but at about the above distance, in a 
straight line below Fort Pelly, it enters a very regular ravine, averaging 
from half a mile to a mile in width between the brinks of the banks, which 
vaiy from about 100 to a little over 200 feet in height. 
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In the valley of the ABsineboine River at Fort Pelly, the soil is good, 
and here the Hudson's Bay Company have fi'equently tried to cultivate 
wheat, but it always fails to ripen, owing appai*ently to the chilling 
influence of the fogs which usually lie in the valley in the cold mornings 
of the latter part of the summer. On the higher ground the soil is of a 
poor sandy chai-acter for five or six miles to the north, and also for some 
distance to the south of the valley. 

AMiDeboiul Between Fort Pelly and the Shell River, which, as already mentioned, 

is about sixty-five miles down, the principal tributaries of the Assineboine 
fi-om the east, ai'e Little Boggy Creek, at about twenty-five miles, and Big 
Boggy Ci'eek at about forty-seven miles from Fort Pelly. These two 
sti'eams are rapid brooks, the term " creek " being used in this I'egion as 
elsewhere in America, instead of bi-ook. Having made the necessary 
preparations for an exploitation of the Duck Mountain region, I left Fort 
Pelly on the afternoon of the 28th July, and the same evening camped at 

TiM crow-ctMHL a place known as the Crow-stand, on Little Boggy Creek, about five miles 
from its junction with the Assineboine River, and nineteen miles in a 
south-south-easterly course from Fort Pelly. Between Fort Pelly and the 
Cix)w-stand, the ^oil is of a sandy chai^acter, but generally of a fair quality 
and neai'ly free from, bouldei-s. In approaching the Ci^ow-stand, several 
hills, which however shew no signs of solid rocks, rise to heights of 
upwaixls of one hundred feet, a short distance to the east of the coui-sc we 
followed. 

Lignite. As there were rumoui's of coal or lignite having been found in the Little 

Boggy Creek, I left two of my party camped at the Ci-ow-staiid to search 
for it, till 1 should return to them. They found no trace of it after haring 
hunted both in the creek and in the Assineboine River, above the junction 
of the two streams. 

Exploration of Following a south-east courae from the Crow-stand, I first passed along 

rogion. the south-western base of a bouldeiy ridge, about a mile in length, having 

the same direction, and at the end of eleven miles, came upon Big Boggy 
Creek, flowing east-north-east. This I descended for about eight miles 
without finding any solid rock, and then struck north-north-eastward 
through a level country with a good clayey and gravelly loam soil. It is 
covered with brush, bi^oken by ponds and prairie openings. We also 

Timber. passed through a strip of large timber, a mile and a-half in width. The 

trees consisted of aspen and balsam-poplajr, spruce and tamarac. Witli 
the exception of a few trees on the south side of the Assineboine, near 
Fort Pelly, spruce and tamai*ac wore fii-st observed on coming to the Big 
Boggy Creek. Some of the tamai*acs were upwai-ds of a foot in diametci'. 
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Following the above noi-th-north-eastwaixi coui'se from the Big ^w ^^'^ 
Boggy Creek, at about ten miles, I came uix)n a westward bond of Shell 
River, at a point where it is joined by a brook from the west. I 
then traced this river upwards for about twenty-one miles, the general 
bearing being about north. In this part of its courae it flows in a well- 
marked valley, about half a mile in width between the brinks of the 
banks, and a quarter of a mile in the bottom. The banks are composed 
of drift material, andavei*age 100 feet in height, although in one place the 
barometer indicated a height of 180 feet. The bottom of the valley and 
the slopes of the banks facing southward and eastward, are usually destitute 
of trees, but othei-wise this region is well wooded. The timber consists of ' 
spruce, in groves on the banks, and sometimes in the bottom of the valley, 
with aspen and balsam-poplar on the table-lands on either side. The 
river itself is a small stream which winds its way smoothly and quietly 
from side to side of the valley, interrupted only by an occasional beaver 
dam, or a slight rapid, over a bar of bouldera or gravel. I could discover 
no rocks in siittj either in the bed of the river or in its banks, although they 
were carefully looked for in both. In one place near the termination of 
our exploration of the valley, the east bank was covered with travertine 
or consolidated calcareous tufa, portions of which have slid, in mass, on 
the clayey base on which it all rests, and" become broken into angular 
blocks. The soil in parts of the bottom of the valley, and almost every- 
where on the plateaux on either side, appeared to be of excellent quality, 
consisting in some places of clayey, and in others of sandy loam. 

Betuming to the point at which we had crossed Big Boggy Creek, Big Boggy 
eight ihiles below where wo had first stnick it, we traced it to its junction 
with the Assineboine River, a distance of about twenty-four miles, follow- 
ing its general com'se, making in all about thirty-two miles explored along 
this sti*eam. The valley of Big Boggy Creek is of the same character as 
that of Shell River, but on a somewhat smaller scale. The table-land east 
of the upper part of the river, into which we made an excuraion of some 
miles, was found to be of an open mai*shy character, with numerous shallow 
muddy ponds, surrounded with reeds and tall grass ; among which, large 
numbers of wild ducks find their breeding places. 

We had been informed by somejndians that we would see fixed rcxjks 
of various colore at one place in this valley, but although we found the 
exact spot which they had indicated, the rocks tui'ned out to bo small 
rounded bouldere, in a high bare bank of eai*th. The only rock in sitUj 
which I could discover on this creek, occuiTod about two miles from its 
jmiction with the Assineboine River, which, as abeady mentioned, is about 
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forty-seven miles below Fort Pelly. It consists of a section in the bank 
of the bi-ook of about fifteen feet of clayey shale, of a greyish indigo or 
leaden color, when moist, holding large flattened circular nodules of clay- 
ironstone. Many of those nodules which have been washed fix)m the bank, 
lie in the bed of the stream. Some of them shew transvei'so cylindrical 
portions of a darker color than the msss, and also transverae cracks tilled 
with yellow calcspar. The apparent dip is westwai-d, at an angle of about 
7°, but this may not be the ti'ue dip, as the whole mass may have been 
affected by an ancient land slide. 

From the above point on Big Boggy Creek, I followed a sti-aight north- 
noilli-westerly courae back to the Cix)w-stand, the distance being about 
twenty-six miles. Most of our com'se lay several miles to the east of the 
Soil Assineboine River. In the above interval the soil is sandy ; in some places 

light and poor, but generally mixed with loam and of a fertile chai-acter. 
Boulders were scarce, except near the Crow-stand. The surface of the 
country is slightly midulating. Bather more than half the area consists 
of prairie openings, the remainder being covered with poplai's and willows. 
In the praijie portions, the moles have thrown up almost eveiy foot of 
the soil into little hummocks, often for miles at a time . Surface water 
was scarce when we passed over the ground in the beginning of August. 

On the 5th of August, I sent a man with a horse and cart from Fort 
Pelly to Shell River, to bring back the party which had been left behind 
(when on our way up) to explore in that neighbourhood ; and, the same 
aflemoon, started to make a preliminary reconnaisance of the Swan River 
valley. I might here mention that the results of Mr. Spencer's explora- 
tion of the lower pai't of the Shell River, and my own of a section of the 
same stream higher up, and also of the Big and Little Boggy Creeks, 
pftraiieiiam of show that all these streams flow much more nearly parallel to the Assine- 
Btreams. boine River than represented on the published sketch-maps of the legion. 

The ti'ail from Fort Pelly to Swan Lake crosses the Swan River about 
twelve miles north-east of the Foi*t, and continues thence on the noilh- 
west side of the river to a point which is counted as seventy miles from 
Port Pelly to ^^^'^ Pelly and fourteen above Swan Lake, where it recrosses to the south- 
Swanuko. ^^^ g|^^ ^^ ^y^^ river. Some years ago, this trail was measui*ed, and 
stakes were planted at every mile, and although these have now disap- 
peared, my intelligent half-breed guide, Peter Bi*as6, remembei'ed whei*© 
the more important ones had stood, and I found the distance thus given to 
agi'eo very well with my own reckoning. On the east bank of the valley 
of Snake Creek, which the trail touches a few miles north of Fort Pelly, 
numerous blocks of yellowish-grey limestone ai*o mixed with the pro- 
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vailing gneiss boulders. These were being collected, and burnt in a kiln 
to an excellent white lime for the supply of Fort Pelly. At the Swan 
River Crossing (twelve miles fi-om Fort Pelly), a soft bluish-grey shale shaie in new. 
oceui's in the south bank of the river. It lies about horizontally, and 
shows numbera of clay-ironstone nodules, many of which also lie loose at 
the bottom of the bank and in the bed of the river. Immediately after 
eiiossing Swan River, we entered the Five-mile Woods. The tiroes are Five-miie woods 
mostly aspen and balsam-poplar, with some spruce and white birch. In 
the woods, the soil is an excellent clayey loam, overlaid with black mould. 
Emerging from the Five-mile Woods, we entered upon the Square Plain, 8quar« PWn. 
which has a length, on the trail, of about sixteen miles. In the firet or 
southern six miles of this distance, pi'aiiie openings alternate with gi'oves 
of aspens, and the soil is of a coai'se sandy chai-acter, with some gneiss 
bouldei-s. The remaining ten miles consist of prairie, with bushes in 
yome places ; and the tmil passes over a fine loamy soil — the best we had 
seen since leaving the fertile prairie land of the lower Assineboine valley. 
The sandy soil in the southern part of the Square Plain is furrowed by 
old buffalo ti-acks running in the same direction as the trail. Thunder Thunder hul 
Hill lies on the western side of the Square Plain, and the brook named 
atlcr the hill joins the Swan Hiver near its eastern comer. Leaving the 
Square Plain, we passed thi'ough The Poplai's, which have a length of ,j^ poptan. 
about five miles on the trail ; and after ci'ossing a short intei-val of diy 
sandy land, entered upon the Great Meadows, which ai-e said to extend all 
the way to " the Store," at the second crossing of the Sw^an River. In 
going through The Poplare, the trail in the second*or eastern half of the 
diHtance runs along the top of a ridge of shingle, varying in height fi-om shingio ridge, 
four to twelve feet, but averaging fi'om five to eight, and having a width 
of from one to three chains. It is comix^sed mostly of pebbles of gneiss 
and gi'ey limestone, and is flanked by a swamp on each side. The Great ^^^^ Mewiowi. 
Meadows have a level dreary appearance, and are overgrown with rank 
8edge8, grasses and vetches, interHpei*sed with clumps of willow bushes. 
They would yield an almost inexhaustible supply of excellent fixlder for 
cattle and hoi*ses. The soil is a rich black loam, but apparently too wet 
for cultivation without drainage ; which, however, could be easily oftbcted, 
as the 8m*face is thiiiy or forty feet above the level of Swan River. The 
remains of ancient beaver-dams are a noticeable featin*e in this area. ^ ^ 
Owing to the level nature of the ground, they have necessarily been 
hailt of a great length. They are now all dry, with the exception of 
a little water at the gap, which is opened through the lowest point 
in each of them. These old beaver-dams may be taken as one of 

3a 
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the evidences of the greater abundance of water in this region in former 
times. 

When at a point on the ti-ail, upwai-ds of fifty miles from Fort Pelly, we 

turned olf to the east, and after going three miles thi'ough willow brush, 

with sn ail pi*airie openings, in which the grass and vetches were as high as 

our horses' backs, we came upon the north-west bank of Swan River, about 

t()ur miles above the junction of Sander's River, which enters from the 

oppot*ite side. Here I found, at the bottom of the bank, a cliff ten feet high, 

extending for several chains, and consisting of bluish drab or greyish marl, 

interstratificd with a few thin interrupted beds of ferimginous sandstone, and 

holding reniform nodules of iron pyrites. A very dark blue, or almost black 

stitt' clayey marl was seen higher up in the bank, and again on the edge of 

the river at the upi^er end of the cliff. At one place in the face of the cliif, 

and near the top, there is a layer of broken lignite a few inches thick, 

lying horizontally, like the marl in which it occui's, and apparently in place, 

its fnigmentaiy condition being evidently due to the force of the ice and 

drift timber at high water. In following the bed of the river for about 

two miles upwai-d from this spot, I picked up numeix)us fragments of 

similar lignite in the shingle. It closely resembles the lignite collected 

last season from the Tertiary sti-ata south of the Calling River, but the 

rocks of the Swan River valley are probably all of Ci^etaceous age. 

At the end of the above two miles, the north-west bank of the river is 

about thirty-five feet high, and consists of solid rocks, with the exception 

often feet of drift at the top. The cliff presents a bi-oken or "ruinous" 

condition, owing to frequent small land-slides, which prevent a continuous 

section of the whole of the beds from being seen. The lower fifl;een or 

twenty feet consist of gi'cyish sandstone ; most beds of which are soft and 

charged with iron pyrites, which in some of the layers, constitutes ftilly 

half the weight of the rock. On exposm*e to the weather, the pyrites 

decomposes rapidly, causing the rock to cinimble, and in diy places, deposit. 

in^ much dirty green sulphate of iron upon the suiface. Opposite to the 

ditt'thcriver-lKjdirt encumbered with blocks of fine-grained grey sandstone; 

some of them two and a half feet thick, which appeal' to have been derived 

from the hanlor portions of the lower beds of the cliff, of which only an 

inii>erfect section is seen. Along with these sandstone blocks I noticed 

several nearly spherical concretions of the same material, the lai'gest one 

ineasurini!^ five or six feet in its greatest diameter. They were somewhat 

flattenc'<l verticallj-, and in one instance, three of them were obsei-ved to 

cDalesco at their edges. Overlying the p}Titiferous sandstone ai^e ten feet 

or uioio of blackish-blue clayey marl, similar to that occuiTing in the 
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bank of the river two miles below. The upper beds of the sandstone hold 
ft-agments of lignite, and theii* surfaces are marked by a few rusty impress- 
ions of plant remains. One of these embedded fi*agments of lignite 
contains apiece of bright yellow resin. ' 

On the banks of Swan Eiver in this neighborhood, I observed, in addition Timber, 
to the prevailing aspen and balsam-poplar, oak ti*eeB fiileon inches in 
diameter, and thiiiy feet high, elm, black ash, white birch and ash-leafed 
maple. Occasional small trees of all these species were also noticed as far 
up as Swan River Crossing, where spruce of fair siae is likewise found. 

Swan Ttlver is a very rapid stream, the descent from The Grossing to chancter of 
Swan Lake amounting to about 500 feet, and its bed is so encumbered with 
boulders, as to render its navigation difficult at all times. The water is 
very low in August and September, and we were advised against attempting 
to descend it with any kind of ci-aft ; but as my journey on horae-back 
down the valley had convinced me that the only way to examine or even 
find all the rock exposui*es which might occur along the river, was to 
follow the stream itself; I decided to send Messrs. Spencer, Hagar and 
Bruce in a small flat-bottomed boat, which I obtained from, the Hudson's 
Bay Company at Fort Pelly. I gave Mr. Spencer instructions also to m r. gpenoer'i 
examine Thunder Hill, Porcupine Mountain, and if time peimitted, the *"»'»'«aion"- 
Pasquia Hills, and then to proceed to Fort Gany by way of Lakes 
Winnipegosis and Manitoba, collecting as many fossils as possible, and 
making what geological observations he could on the joui*ney. It had 
been my intention to explore Sander's Eiver for lignite, which waa 
reported to occur there, but finding on going near the place, that it could 
be best done by means of a boat, I included the examination of this stream 
in Ml*. Spencer's instioictions. His report on all these matters accompanies 
this. 

The same day (August Hth) that Mr. Spencer left Fort Pelly, I also surtto descend 
started from that place in a skiff with two men, to follow the Biv«r. 
Assineboine Eiver and examine its bed and valley to Fort Ellice, Up to 
this date, I had found no locality neai*er Fort Pelly than the Swan Eiver 
Crossing, at which rock older than the drift came to the suiface ; but I 
expected to be able to do so in the bed of the Assineboine Eiver, in which 
event I would have sent back a letter to Fort Pelly. I had so fiir heaixl 
nothing of the boring party— not even that they had left Petrolia. How- 
ever, before quitting Fort Pelly, I left instructions with the gentleman in 
charge, that should they, by any chance, ai'rive before I had discovered a 
better site, or had an opportunity of communicating with them myself, he 
should send them on to the Swan Eiver Crossing. Full particulai*s iu 
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reference to this matter are contained in the letter I had the honor of 
addressing to you on the subject, on the 30th December last. 

Character of the The whole coui'sc of the river from Fort Pelly to Fort Bllice is extremely 

Ass^eboine ^ortuous, especially towai-ds the former, where the difitance between two 
points is often two or three times as great by the river as in a sti-aight 
line. Starting from one side of the valley, the river will frequently, after 
describing a loop a mile or so in length, retm-n to within a few yards of the 
same spot. The distance by the river between the two forts, we estimated 
to be about 270 miles, and in a straight line about 130. The river itself 
has very much the same chai'acter the whole way. At low water, the 
laminated alluvial clay of the valley forms a cliff from ten to twenty feet 
high at the concave side of every bend, or alternately on the right and 
left, while on the opposite side thero is a sloping bank of silt, covered 
with willows. These clay cliffs usually overhang at the top, owing to the 
tenacity imparted to the upper layei*s by the roots of plants, and they thus 
affoixl shelter for thousands of nests of the cliff swallow, Eirundo fulva 
(Vieill), which ai'e all fonned of a gourd shape, and generally with long- 
necked entrances pointing downwaixl. The soil in the bottom of the valley, 
which averages about half a mile in width, is generally good, but there 
ai*e many mai*shes and ponds above the immediate banks of the river. 
The bottom and banks of the valley are mostly open prairie, but numerous 
small ash-leafed maples grow among the willows along the river, and 
scattered trees and small groves of aspen, balsam-poplar, elm, black ash, 
white birch and oak occur in the valley. 

Socks in tUu. The rocks exposed along the river ai'e of one chai'acter throughout the 

whole of the above distance. In almost every case where the sti*eaixi 
impinges against the bottom of either of the main banks of the valley, a 
bluish-drab or erey marl is exposed. It is usually of a soft or clayey- 
nature, but occasionally assumes a distinctly shaley character. At each 
place it holds nodules of clay-ironstone, and, in some instances, ai*enaceous 
concrotions. In one locality, nodules of gypsum, having a radiating 
crystalline stnicture, were washed from the bank. Upwai-ds of thurty of 
the«e exposures were noted, but they do not requiro sepai*ate descriptions. 
At each exposui'e of marl in the bank, a little rapid, ,with boulders, occurs 
in the sti-cara. The river was swift and shallow throughout when we 
fieacended it, and only wide enough to allow room for our oare; but the 
navigation is, or coui'se, much easier at high water. 

Height of bMks. Tho height of the banks of the valley averages about 175 feet, and 
appv*^'^ to con*espond neai'ly with the depth of the diift, so that the 
valley w7»uW ^^J^ to be excavated in the latter down to the level of the 
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underlying rocks. The same conditions also appear to obtain in the 
other principal valleys in this region, as they all resemble each other in 
varions respects. 

In many eases, the tributaries of the river appear to loose themselves Jfb^SS ^^^ 
or become very much reduced in size on entering the flat gi-onnd at the J}'",*'***''^ 
bottom of the valley, so that they cannot be recognized at the margin of 
the main stream at low water. I observed the same phenomenon the 
previous year in reference to the tributaries of the Calling River. 

From Fort Elliee we had our skiff transported on a cai-t to Prairie JSo^"***** 
Portage, and thence to Totogon, on the White Mud River, close to its 
month, at the south-westem extremity of Lake Manitoba. From this 
place we coasted along the west side of the lake, intending to go on to 
Ijake Winnijjegosis, and, after meeting with Mr. S])encer, to complete 
what work he might not have had time to accomplish. But, owing to 
delays from stormy weather, I found I would not be able to reach the 
northern part of the latter lake in time to be of any semce before the 
close of the season, and I decided to return to Fort Garry by the route 
already mentioned, through St. Mai-tin's Lake and Lake Winnipeg. I LakeM*Ditoba 
was the more induced to take this course from the fhct, that hithet*to we and Fort oiurry. 
knew veiy little about either the character or the an'angement of the 
rocks of the eastern shore of Lake Winnii>eg, and that more information 
would be very desirable, especially as some important discoveries of 
minerals were said to have been made on this shore dui'ing the summer. 

The western shore of Lake Manitoba to within about twenty-five miles we^ iide Lake 
of Manitoba House, is bordei'ed by extensive mai*sheH and lagoons, separ- 
ated from the lake by beaches and islands of sand and gravel. Towai-ds 
Manitoba House thera is much good land near the shore, and a short 
distance back fi-om the lake there are extensive openings, covered with 
good grass, which are already used for pasturing large numbere of cattle. 

On the west side of the Nan^ows, there is an exposm*e of compact umertone. 
brittle limestone of a reddish-drab colour, thickly marked by spots 
and small strings of a deeper colour. It is also studded with clear 
crystalline grains of calcspar, and appears to be a pure limestone. The 
bed» are from three to ten inches in thickness ; the whole section only 
amounts to a few feet. I could detect no fossils in these rocks ; but, from 
their position, they are, no doubt, of Devonian age. The island at which 
Professor Hind obtained Devonian fossils is near by, and the strata lie 
almost hoi*izon tally, the dip being at a very low angle to the westwaid. 
On the east side of the lake, about twelve miles south of Faiifoixi, some cuifa at steep 
short cliffe of limestone rise to heights of fh>m ten to twenty feet above 
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the water on Steep Eock Point. The limestone is in mther thin beds 
with rough surfaces, and besides being veiy brittle, is of a nodulai* or 
incoherent character, so that it is difficult to break out even a hand- 
specimen without flaw^. It is made up of i-ounded compact portions, 
having a smooth fractui*e and reddish-di*ab coloui', imbedded in a some- 
what less compact and lighter coloui*ed matidx. Both paiis hold spots 
and strings of white crystalline calcspar, and the whole mass is appai'ently 
a pm*e limestone. The beds lie neai*ly horizontally. No fossils were 
found after a careful search for them. 

Fi'om the outlet of Manitoba Lake, the Paii-fbixl River flows swiftly for 
about two miles, and then opens out into a small mai-shy lake, called from 
its foim the Partridge Crop, and after a short conti'action entera St^ 
Martin's Lake. The mission of Fairfoinl and the Hudson's Bay post of the 
same name, are situated on the south side of the river, just above where it 
entera Partridge Ci-op Lake. St. Mai-tin's Lake, which has a total length 
of neai'ly forty miles, is suiTOunded by level ground and marahes, and has 
a dreaiy appearance. The water is shallow, and its surface, bi'oken by 
numerous low bouldery points, reefs and islets. The only rock in place 
known to occur on the lake, is the gneiss which was met with by 
Professor Hind on some small islands towaixis the north-eastern exti*em- 
ity. After I left the lake, one of my Indians infoimed me that thei-e 
was a low cliff of limestone in the woods about t\vo miles west of the 
most northerly bay, out of which the Little Saskatchewan River flows. 
This river is a large stream, two or three hundred feet bix>ad, with a 
good depth of water, except in the rapids, which occur here and there 
all along its course. They are all short, however, except the last one, 
which has a length of four miles, and teinninates about a mile from 
the mouth of the river. Notwithstanding this rapid, which offers the 
most serious obstruction to the navigation of the river, it may be found 
possible to take small powerful steamei-s of shallow draft, from Lake 
Winnipeg to Lake Manitoba. At the head of the four mile rapid, there is 
a small exposm*e of thinly bedded, flat-lying limestone on the south side 
of the river, and at the foot of the rapid, limestone interstratified with 
shale, is seen on both sides of the river. It is of yellowish and gi'eenifth' 
grey colors, and has a magnesian chai*acter. The dip is south-westwaixi' 
at an angle of about 5®. I noticed a large obscui'e Orthoceras in one of 
the beds, and collected a tolembly well-presei'ved Pleurotomaria and a 
RhynconeUa^ resembling the Hudson River foim of iZ. increbescens (Hall.) 

The Little Saskatchewan River falls into a large bay on the west side 
of Lake Winnipeg, about midway between its northoni and southern 
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extremities. Between the bay and the narrows at the Dog's Head (where 
the lake is only about a mile and a half wide), dolomites are exposed in Uarht-ooiored 
low cliife on most of the head-lands. They have a nearly horizontal 
attitude, and are generally thinly bedded, of light greyish and drab colors, 
and hold but few fos.siLs. At Stoney Point the ix)ek is a beautiful soft fine 
grained, cream-colored dolomite, resembling the Guelph stone, but it is 
usually thinly bedded, and holds i-ounded, chalky- white nodules, which 
however, are not calcareous. 

None of the published sketch-maps of Lake Winnipeg represent the ?^J{?*i"*P*^ 
shores or islands at all correctly; in fact, it would be imix^ssible with any 
of them to recognize, even approximately, one*s position in travelling 
through the lake. The country on both sides of Lake Winnii)eg has a 
generally level aspect, and is apparently everjrwhere well wooded. Follow- 
ing the east shore from the Dog's Head south wai-d, the rocks, which are Rockiorthe 
almoBt continuously exposed, consist for the firat thirty miles of wta^J*?.^'^ 
Laurentian gneiss, generally massive and of the ordinary greyish and 
reddish varieties. The run of the stratification is pretty uniform, and 
averages from 50® to 60^ south of east by the compass, and thus strikes 
inland at a small angle to the general course of the shore. At the above 
distance fi'om the Dog's Head, or when within about sixty miles of Foil; 
Alexander, a somewhat coai'se-grained, greenish-grey, silvery, mica schist 
makes its appearance, with the same run as the gneiss. This and finer 
grained varieties of greenish mica schist, all of which may be considei^ed 
Huronian, hold the shore for upwards of forty miles, or to within about 
fifteen miles of Fort Alexander, where gneiss again appears. Owing to a 
fever firom which I was suffering, I wiis unable to make as thorough an 
examination of this coast as would have been desirable, but there appeared 
to be really very little of interest in the pai't which came under my obser- 
vation, beyond the fact that the course of the sti'atification is almost at 
right angles to the general strike of both the Laurentian and Huronian 
Tocks in the great rogion already explored to the noi*th and noi'th-west of 
Lake Superior, and also of the existence of the Huronian belt above 
referred to. The reported discovery of copper was based on the finding »^ ^eddia- 
of specks of the yellow sulphide in white quaiiiz strings, in some loose ?°7®*J^®' 
pieces of grey quai-tzite. No actual discovery of gold or silver appears to 
have yet been made. The discovery of coal on the east side of the lake 
was of course, extremely unlikely from all that had hitherto been known 
about the geology of that region, and what had been mistaken for anthra- 
cite, proved to be a black shining hornblende rock. I was infonned that 
Bpecimens of black shale brought to Fort Gany by Indians who pretended 
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to have found them on the east side of Lake Winnipeg, had also given 
rise to rumours of a coal discoveiy, but it turned out that even these 
, specimens had come fi*om elsewhere. I may mention that I have seen 
specimens of excellent red hematite in the hands of a gentleman, who Baid 
that he had collected them himself, at a locality somewhere between 
Berren's River and the Dog*s Head. Mr. McArthur, who owns the saw 
mill at Fort Alexander, gave me a specimen of iron pyrites, which he 
infonned me came fi*om an island near Berren^s River. Mi\ Hoffmann of 
the Geological Survey, has made a careful analysis of this mineral, and 
found it to contain 0.207 per cent, of cobalt and nickel; mainly the 
fonner. 
Baton home. I aiTived at Lower Fort Gariy on the 14th of October, and four days 

later Mr. Spencer's party reached Winnipeg. I immediately paid off all 
the men, but was myself obliged to remain two weeks at the Lower Fort 
until I had sufficiently recovered fi-om the fever to be able to travel ; and 
I would hei-e beg to acknowledge my indebtedness to the families of 
William Flett, Esq., and Hon. Robert Hamilton, of the Hudson's Bay 
Company, for their kind hospitality duiing my stay at the Fort. I left 
Winnipeg, by stage, on the 5th of November, and, travelling via St. Paul 
and Chicago, arnved in Monti-eal on the 15th of the same month. The 
whole distance which 1 had gone over duinng my absence, including my 
journeys to and fi-om Fort Garry, amounts to upwards of 6,200 miles ; 
and in addition to this, aftoi* leaving Fort Gany, my assistants, unaccom- 
panied by myself, made journeys oh business of the sui-vey, amounting to 
over 1,000 miles more. 



Thb SirpBRPiciAL Gboloqy of thb North- West Territory. 

In the prairie regions of the north-west territory, loose deposits of 
Post-Tertiary age cover the surface of the country almost universally, and 
they are usually of considerable depth. There are immense areas havinp^ 
the same general elevation, or without very great or sudden changes of 
level, yet, with the exception of the first prairie steppe, there is a re- 
g^j^^jy^ markable scarcity, or perhaps absence, of extensive stratified deposits of 
JJJ^jjJ sands and clays, such as occur in the Provinces of Ontario and Quebec. 

The bulk of the supei-ficial deposits is of the nature of boulder-clay or un- 
modified drift, which is spread alike over the older rocks IVom the lowest 
to the highest levels. In those portions of the territory which have come 
lyider my own observation, the mat^riaU of the drift appear to be mado 
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np of the debris of the rocks existing in situ immediately beneath or a ctompodtion of 
short distance to the north-eastwai-d, together with a greater or less pi'o- 
portion derived from those lying further oif in the same direction. As a 
rale, the softer or more clayey part has come from the underlying strata, 
while the harder pebbles and boulders are the furthest transported, still, 
in washing out the finer ingredients it is always found that much of the 
incorporated sand and gravel is of foreign origin. The nature of the 
transported boulders and pebbles varies somewhat in different localities, 
and by a careful study and, comparison of the proportions in which the 
different kinds occur, (if made in a sufficient number of places throughout 
these regions) we might ascertain more precisely the direction whence 
the drifl at any locality had come, provided the geographical distribution 
of the older rocks, bordering the prairies, were known. Such knowledge 
would be useftil in tracing up anythirig of economic value which might 
be found in the drift, such as gold or the ores of other metals. In refer- 
ence to the composition of the drift, as far as my own observations have 
extended, more than half of its bulk, on an average, consists of local ma- 
terial. On the first and second prairie steppes the most abundant con* 
stituent of the transported portion is Laurentian gneiss, while the 
remainder is made up of light-colored unfossiliferous limestones, supposed 
to be Silurian and Devonian, together with a proportion of Huronian 
jiehists, which varies in different localities. On the third steppe, how- 
ever, as stated in my report of last year (page 75), " smooth pebbles of Quartdte 
finely granular quartzite predominate. These are mostly white, but ^ *** 
Bome are grey, brown, pink and red, the latter often passing into banded 
compact sandstone. There are also pebbles of dark fine-grained diorite, 
lightrcoloured limestone, and some of dark fine-grained mica schist, and 
of w*hite translucent quartz, the last mentioned being often rough sur- 
faced." Mr. George M. Dawson, naturalist to the International Boundary 
Conunission, thinks this quartzite drift has come eastward from the foot- 
bills of the Eocky Mountains, where in the neighbourhood of the line 
(latitude 49^), he found unfossiliferous rocks in situ, some of which re- 
semble certain varieties of these quai*tzite pebbles. I may here mention, 
that I have received from the Eev. Pdre Petitot, per J. J. Hargrave 
Bk|., of Fort Garry, a fragment of white saccharine quartzite from the goMtdtefrom 
McKenzie River, exactly like that of the white pebbles of the third 
steppe, which, as above stated, constitute the predominating variety in 
the districts which I explored in 1873. In your own report for 1873 
(page 57), you state that " by far the larger proportion of the pebbles 
and boulders in the river at Eocky Mountain House (about [latitude 
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52"^ 20'), are composed of hard silicious rocks, and many of them are 
travenied by cylindrical forms, having all the appearance of the Scolithus 
of the Potsdam formation." 
Couno r^f more- While the composition of the boulder-clay of the first and second 

tnont of dnf U ' '^ 

prairie ^^ top pes, and also, to some extent, that of the third steppe, as well 
m the coui^se of the glacial strisB on the hard rocks on the east side of 
the prairie*^, would indicate that the drift had been mainly from the 
i^orth-effeitwai'd, the above evidence shews that a large proportion of the 
tranwport^d material on the highest levels has come from the north or 
west. A part of what is now found in some localities may have been 
movotl fa^t in rfne direction and afterwards in another, whilst the bulk of 
the older drift, including, perhaps, even that on the third steppe, has 
probably come from points between north and east. The quartzite peb- 
ble** of the thii-d steppe were all thoroughly water-worn, and appeared to 
me to be most abundant on and near the sm'face. The upper 200 feet or 
thereabouts, of the south bank of the South Saskatchewan at the Red 
Ochi'« Hills, consists of clayey drift, in which boulders of Laurentian 
gnei^j? occur, while the surfaces of these hills are sti*ewn with smooth 
quartzite gravel and cobble-stones. At the distance of 150 miles to the 
60uth-ea8twaixl, between the Dirt Hills and the Woody Mountain, the 
proportion of quartzite gi*avel on the thiixi steppe has diminished con- 
eiderably, and Laui*entian boulders have become very numerous on the 
sui'faee. 

Between Fort Garry and Fort Ellice, as stated last year, Huronian 



boulders ai-e scarce, and in this interval, I have not observed many peb- 
bles derived from this formation among the finer materials of the bbulder 
clay. Both boulders and pebbles from rocks of this formation are, 
however conspicuous for their abundance in the drift in the banks of the 
Asaintbouio for some miles above and below the junction of the Shell 
Elver, and in the banks of the Calling River in the neighbourhood of the 
Fishing Lakes. They were also noticeable on the surface all the way 
Surface boniden from thcBC lakes to the Touch wood Hills. Surface bouldei*8 ai'e extremely* 
abundant on the southern and western sides of the gravelly and sandy 
ti'act south-west of Fort Ellice, about the head watei*8 of the Calling 
. Eiver, and in many places on the high ground of the third steppe, which 
' ' I have jii^t referred to, between the Dirt Hills and the Woody Mountains. 

By far the greater number of the boulders in all these localities consist 
of Laurentian gneiss. Many of them are angular, although the majority 
are pretty well i*ounded. In each of the above districts, the boulders are 
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SO nnmerous, over considerable areas, that a man might walk upon them 
in any direction without touching the ground. 

In going from the North-west Angle of the Lake of the Woods towards Limestone drift 
Fort Garry, the road for long distances, runs upon low ridges of lime- woods. 
stone-gravel between swamps, until reaching the drier ground between 
the White Mouth Eiver and Oak Point, and in this interval, bouldera 
and pebbles of light>coloured limestone are very common. According to 
Dr. Bigsby and Mr. George M. Dawson, gravel and fragments (often 
large) of the same rock are strewn abundantly on the shores ai*ound the 
south-western part of Lake of the Woods. In the northern part of Lake 
of the Woods, and in the region of the Winnipeg and English Elvers, 
limestone fragments are extremely rai'e, so that their sudden appeai*ance 
in such abundance to the west and south of the North-west Angle would 
appear to indicate the occui-rence of this i-ock in situ in the immediate 
neighbourhood. Small knolls and ridges of gneiss were, however, 
obsei-ved in many places along the road from the North-west Angle for 
thirty miles, or neai-ly to the Birch River, and Mr. Dawson has found 
gneiss on the point on the south shore between the mouth of Eainy Eiver 
and the south-west bay of the Lake of the Woods. 

The glacial stri© on the east side of Lake Winnipeg* between the Directions of 
Dog's Head and Fort Alexander, run south 25® to 30° west (magnetic), 
and in the whole of the great region between Lake Winnipeg and Lake 
Superior, and thence northward to the Albany Eiver, the general direc- 
tion of the striaB is south-westward. Still, I have noticed occasional ex- 
ceptionSy and in the Thunder Bay and Lake Nipigon regions, I have 
observed one set of grooves having a south-sou th-eastwaixi direction. 
Should such a coui-se have prevailed in the Winnipeg basin, in reference 
either to ice or ocean cuiTcnts, towards the close of the drift period, all 
the limestone debris which we now obsei've to the west and south of the 
Lake of the Woods might easily have come from the bed or west side of 
Lake Winnipeg. It is worthy of note in this connection, that this is the 
general course of Lake Winnipeg itself, and also of all the streams be- 
tween the Eed and Winnipeg Eivers. I might also mention that lime- 
stone debris is very abundant on the banks of the Eainy Eiver, along 
which the only rocks known to occur in situ are of Laurentian and Hu- 
rouian age. The following list of the directions of the glacial striae, 
noted by myself in 1872 and 1813, in pai't of the country drained by the 
Winnipeg Eiver, may prove of interest in connection with this subject. 
The bearings are all magnetic. 
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1. In several places around Wesaxino 

Lake, (next large lake S. of 

Sturgeon Lake) S. 10**to20*' W. 

2. On canoe-route followed in 1872, two 

miles south of Sturgeon Lake 8. 40** W. 

3. South-east shore of Sturgeon Lake, 

seven miles from south-western 

extremity S. 20** W. 

4. South-east shore of Sturgeon Lake, 

six and a half miles from south- 
western extremity S. 15** W. 

6. North end of Hut Lake S. 25** W. 

6. East end Kitchi-Sagi, or Big-Inlet 

Lake S. 16^ W. 

7. Inlet of Jarvis Lake S. 10^ W, 

8. Minnietakie Falls S. 35** W. 

9. Island on Minnietakie Lake, four 

miles south-west of Abram's Chute. S. 45** W. 

10. Abram's Chute, at outlet of Minnie- 

takie Lake S. 25** W. 

11. Pelican Falls S. 45** W. 

12. ** Stormy " Point, on N. side of 

Lonely Lake, twenty-four miles 

from its outlet S. 60** W. 

13. "Shanty" NaiTOWs, Lonely Lake, 

fifteen miles from outlet West. 

14. Outlet of Lonely Lake S. 75** W. 

15. Island in Maynard's Lake, English 

River S. 20** W. 

16. Narrows between Tide Lake and 

Ball's Lake, English Eiver S. 70** W. 

17. Outlet of Indian Lake, English Eiver. S. 30** W. 

18. Inlet of Lount's Lake, English River. S. 40** W. 

19. Outlet of Lount's Lake, English 

Eiver S. 45** W. 

20. Entrance to south arm of Separation 

Lake, English River S. 50** W. 

21. Winnipeg Eiver, at entrance to 

Sandy Bay S. 45** W, 
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22. North-west shore of Lake of the 

Woods, seven miles fh>m Bat 

Portage S. 25° W. 

23. Manitou Minis, in Lake of the Woods, 

fifteen miles S.W. of Rat Portage. S. 20° to 30° W. 

24. " Hone " Point, in Lake of the 

Woods, eighteen miles S.W. of 

EatPortage S. 45° W, 

25. " Dead Oaks " Point, in Lake of the 

Woods, twenty miles S.W. of Rat 

Portage S. 40° W. 

26. Island.in Lake of the Woods, about 

twenty-five miles S.E. of entrance 

to North-West Angle S. 25° W. 

In the three prairie steppes there is a marked difference in the general A«paeto of 
adpeet of the surface of the cpuntry and in the character of the river-val- ooontiy. 
leys. On the first steppe, the suiface is usually level or undulating in 
long gentle sweeps, and the beds of the pnncipal streams do not probably 
average more than thirty feet below the level of the surrounding country. 
On the second steppe the surface is rolling, and the river-valleys aa*e 
usually ftx>m 150 to 200 feet in depth, while on the thiixl, the hills ai*e on 
a larger scale, and either closely crowded together, or they rise here and 
there to considerable heights overlooking less rugged tracts. The 
principal river-valleys on this steppe ai'e from 200 to 500 feet deep. 
The " coulees," as they are tenned, from a curious feature of the third "Oouieefc" 
prairie steppe. These are valle}^ or ravines with steep siden, often 100 
feet or more in depth, which terminate or clone in rather abruptly, often 
at both ends, iorming a long trough-like depression ; or one of the extre- 
mities of the coulee m ly open into the valley of a regular water-course. 
The coulees sometimes run for miles, and are either quite dry or hold 
ponds of bitter water, which evaporate in the summer and leave thin 
incrustations of snow-white alkaline salts. 

The average depth of the river-valleys of the firat and second praine DepUu of river 
steppes is not affected by the general descent of the country through *^'** 
which they run. From the Little Boggy Creek to the Aitow River> 
the Assineboine must fall four or five hundred feet, yet the banks of 
the valley maintain the same general height and the same character 
throughout the whole distance. Similarly, the fall in the Calling River 
Qrom the Sand-Uills Lake to its junction with the Assineboine, cannot be 
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far fram 500 feet, and still its valley-banks have the same average 
height throughout. The fall in the Eed Eiver, from Moorehead to Fort 
Garry, is upwards of 200 feet ; but in the whole of the distance the banks 
of the river have a nearly uniform height of twenty or thirty feet. 

The class of valleys, of which those of the Calling River, the Upper 
Assineboine and its branches, and the Eapid or Little Saskatchewan 
Eivur may be taken as examples, are evidently more ancient than the 
streams at present flowing through them. The latter appear to exert but 
a feeble influence in enlarging them. The former windings of the streams 
in thene valleys have, in many places, been thrown, from time to time, 
into new channels, leaving the old ones in the fonn of long naiTOW semi- 
circular and crescent-shaped ponds which have become more or less filled 
up accoixling to their antiquity. Jams of driftwood, beaver-dams and the 
bi-eaking through of nan*ow necks between long loops of the stream have 
been among the principal causes of the shifting of the channels. Beyond 
But'h flight changes as these, the present rivers and brooks appear to have 
but little effect in modifying the valleys. The conical hills, of all sizes, 
which in some parte of these valleys, rise one above another, producing 
the ^'hummocky" appeai*anee in the banks which I referred to last year 
in the case of the Calling River (i)age '72), have, no doubt, been formed 
by repeated land-slides, probably at a time when the foot of the main 
back on either side was washed by water. The gradual retrocession of 
the water (which would constantly have the form of a narrow bay) down 
a %*alley like this would bnng every part of the foot of the banks success- 
ively under its influence, and it might thus have produced the uniform 
chanicter which we now observe. That the cause which pixxiuced this 
character has now ceased to operate, is evident from the permanent and 
weaihor-beaten aspect of the banks and hummocks and the i-arity of 
nuidern land-slides. 

The great valleys of the thiixl steppe cut entirely through the drift and 
far down into the underlying Tertiary and Cretaceous rocks ; those of 
the second steppe appear to correspond in a general way with the depth 
of the drift, while on the lowest steppe, the streams have merely cut 
through the modified deposits resting upon the drift, which latter is 
occasionally exposed at low-water at the foot of the banks, or in the bed 
of tlu^ stream at swift places and rapids. These streams have the same 
rolatii)n to the modified deposite referred to, as is borne by the present 
channels of such streams as the Calling and Upper Assineboine Rivers, 
in the laminated alluvial clay and silt, lying in the bottom of their more 
ancient valleys. Valleys, such as those last mentioned, may have been 
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excavated in the drift aloD&: the course of streams which once flowed Mode of 

" formation of 

over its surface m the following manner: — If the country were being v»uey§. 
gradually submerged, the channel of a sti'eam of this kind, already worn 
to a greater or less depth in the drift, would naturally be deej^ened and 
enlarged by the continued wearing action of the river itself, and the 
transportiug agency of the water at its mouth. The mouth of the 
stream would be moved gradually' up. as the water encroached upon the 
land, until, if the depression were sufficient, the whole of the former 
river would be submerged. Meantime, the recently formed and sub- 
merged valley might be filled up with softer materials. On the emei^ 
gence of the land, the valley would be partially or entirely cleared out 
again, and further enlarged by the sliding down and washing awa}' of its 
banks in the manner I have just described. Ten'aces, more or less dis- 
tincly marked, may be observed in places along the sides of any of the 
valleys of this class. They are well seen, especially about the lowermost 
of the Fishing or Qu* Appelle Lakes. The amount of material which 
has been removed, to form these valleys, has been enormous, and could 
not have been carried away by the unaided action of the small streams 
flowing through them at the present time. This material may now be 
spread out upon the lower levels, forming the clay, through which the 
Bed Siver has cut its channel, as well as the fertile soil of the first 
prairie steppe. The ridges of hard boulder-clay, which occur in the 
river-valleys of the second steppe, present an additional ai*gument against 
the supposition that these valleys might have been formed under the 
existing condition of things. Although the thickness of th^ drift appears 
to correspond, in a general way, with the depth of these valleys, I have 
observed one exception in the case of the Calling Biver, about thirty 
miles west of Fort Ellice, where the marls and soft shales of the 
Cretaceous period are exposed in both banks nearly to the top. This 
fact, however, would not interfere with the formation of the valley in the 
manner above described ; these shales and mai*ls being fully as soft as the 
stiff boulder- clay of the rest of the valley. The land was pivbably 
sufficiently submerged to caiTy the water over the greater part of the 
third prairie steppe, and its emergence appears to have been tolerably 
rapid; washing out the boulders and leaving the tops and sides of the 
hills, as well as the valleys between them, covered alike, with a gravelly 
coating, which forms the sub-soil almost universally on the thiixi and 
second steppes. 

The stratified clay, silt, sand and gravel of the Red Eiver and the lower Deportti of flwt 
Afisineboine vary in thickness from almost nothing to eighty or ninety feet, p**^* ■topp*. 
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SO far as known ; and a variable thickness of bouldor-clay is interposed 
between these deposits and the older rocks, which lie beneath them all. 
During the past summer a number of new wells have been dug or bored 
through these deposits in the city of Winnipeg and in various parts of 
the settlements of Manitoba. The Hon. Donald McDonald of Toronto 
had collected a number of interesting notes in reference to these wells, 
and he informed me that they seldom failed to furnish water at depths 
not exceeding seventy or eighty feet. After passing through the black 
loam at the surface, which varies from one to six feet in depth, light grey, 
drab, and more frequently yellowish, somewhat sandy clays were passed 
through, when hard pebbly and bouldery clay, or, in some cases possibly, 
solid rock was reached. The water of these wells is generally good, but 
in some instances it is too brackish for household purposes. Some of the 
superficial clays ai'ound the city of Winnipeg have been found within the 
last two years to make, under proper skill, " white " bricks of an excel- 
lent quality, resembling those of Toronto. The principal buildings in 
the city ai*e now being constructed of these bricks. In other places 
around Winnipeg, red bricks have been made from clay dug near the sur- 
face. In the district between the south end of Manitoba Lake and the 
Assineboine River (east of a line drawn from Prairie Portage to West- 
bourne), all the wells have passed through sand, and I am not aware of 
any of them which required to be dug to a greater depth than about 
twenty feet, in order to find good water. A short distance to the south- 
west, however, or ai'ound Bumside, in Township 12, Range VHI., west, 
there is a remarkable area in which all attempts to obtain water by sink- 
ing wells have proved failures. Several of these had been dug to depths 
varying from thirty to eighty feet, mostly through bluish clay. In sink- 
ing through the surface deposits on Mr. Kenneth McKenzie's farm, pre- 
paratory to boring in the harder rocks beneath, Mj\ Alexander McDonald 
found the blue clay to be seventy feet in depth, and to be succeeded by 
eighteen feet of sand gravel and clay, below which he struck a light- 
colored limestone. 

On the surface of the first prairie steppe, boulders are i*are and of small 
size. In I'eference to the deposits of stratified sands, which are exposed 
in banks from sixty to one hundred feet in height along the lower part of 
the Winnipeg River and around the south-eastern shore of Lake Winni- 
peg, you observe, in your report for 1872, page 18, that the large boul- 
dera found with the sand, rest upon the surface of these deposits, and are 
not imbedded in them, showing that they, as well as the small bouldci-s 
scattered on the surface of the lower prairies, have been dropped from float- 
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ing ice, after these sands, as well as the stratified clays, &c., of the first 

prairie steppe had been deposited in comparatively tranquil waters. 

Near Oak Point, on the i oad from Fort Garry to the Lake of the Woods, a«^m edge of 

the boundary between the smooth open prairie and the higher wooded 

region to the eastward of it is very sharply defined and conspicuous, 

resembling the shoi-e of a great lake. The surface of the prairie is level, 

tree from boulders, and has a loamy black soil, while that of the adjoining 

wooded i-egion in undulating, has a comparatively poor and light-colored 

Boil and is studded in some parts with boulders. 

There is ample proof that the Winnipeg basin has been filled with 
water to the foot of the second prairie steppe in recent geological times, 
but very little positive evidence has yet been found to show whether this 
was fresh or salt. The highest of the sand deposits, containing fresh Eimtioniof 
water shells, between the south end of Lake Manitoba and the Assine- 
boine Kiver, have an elevation of probably less than fifty feet above the 
former, while the long parallel gi*avel ridges of the Beautiful Plain region 
and of township 15, range XV, west, would be from one to two hundred 
feet higher. The sand ridges and dunes along the Assineboine River, 
between Prairie Portage and the junction of the Souris, have difterent 
elevations, but they all probably come within the above limits. The 
summit of the long shingle ridge of The Poplars in the Swan River 
valley, which has been already referred to, I estimate to have an average 
elevation of about 180 feet above Lake Manitoba, and it appears to 
belong to the class of deposits now under consideration. I had not 
an opportunity of examining the Big Ridge, south of Shoal Lake, 
nor the apparently remarkable ridge in township 11, Range XXIV., 
west. 

According to the reports of the Canadian Pacific Railway Sui-vey, Eievftttontor 
published last \ear, the level of Lake Winnipeg above the sea is 710 
feet, of St. Martin's Lake 737 feet, of Lake Manitoba 752 feet, of 
Lake Winnipegosis and Cedar Lake 770 feet, and of Lake of the Woods 
1,042 feet. These elevations 'have been found fVom a series of spirit- 
levels carried all the way from the sea. The apparent absence of Freeh or salt 
foffiils in most of the modified post-tertiary deposits of the first prairie 
steppe, is an argument in favor of supposing them to be of fresh- 
water origin, since fresh-water shells are liable to become obliterated 
in loose sand and gravel, while tho«e of marine origin are more 
enduring. Besides, mollusca of all kinds are scarce in large cold 
northern lakes. On the other hand, the fact of the existence of such 
large boulders on top of the sandy deposits around the south-eastern part 
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of Lake Winnipeg points, perhaps, to a former communication with the 
sea. 

The Eed Eiver, in different pai*ts of its course, occasionally floods \U 
banks in the spring, and covera the prairies for miles on either side with 
water, which deposits a certain amount of silt, and leaves behind more 
or less drift-wood and vegetable refuse upon the surface. The laminated 
clayey deiK)sits of the Red River valley may have been wholly or partly 
formed in this manner. In digging wells in the city of Winnipej^, 
it is said that wood, bark and leaves are sometimes met with. 

On either side of the White Mud River the ground is higher just above 
the bank than at the distance of a few chains away from it. In the 
neighbourhood of Weatbourne, the surface of this raised strip of land is 
covered with stones and small boulders, which are absent on the lower 
ground. The bed of the river is also full of stones and boulders. The 
river is low when it freezes up in the autumn, and many stones become 
fixed to the ice, which is liable to be carried over the top of the banks 
during the spring freshet. In this way, the stones which I have refeiTed 
to, have probably been strewn, in former yeai-s, whore we now see them. 

In the second prairie steppe, bones of the buffalo are oflen seen in 
river-banks, buried under a few feet of silt; and the i^mains of the elk 
are occasionally met with in similar situations. The rumours of the 
discovery of some mammoth's bones in one of the banks of Shell River, 
which have long been current in the country, are referred to in Mi\ 
S])encer's report. In my report for last year (page 13), I mentioned a 
rumour in regard to large bones at the Sand-Hills Lake, and also at the 
Cypress Hills (page 74). On the west side of the Assineboine River, at 
the distance of five or six miles in a straight line above the Shell River, 
or ten miles following the stream, I found an arrow-head, tolerably well- 
formed, fix)m a reddish cherty rock, lying among the stones, sand and 
gravel on a naked bank of drift about fifteen feet high, overlooking the 
river. 

As bearing upon the questions in reference to the formation of prairies, 
and the causes which prevent them from becoming covered with trees, I 
may mention the fact that on the second steppe, at least, the character of 
the soil, locally, has an important relation to the wooded or open 
conditio^, which we find prevailing aj the present time. In this region, 
the existence of trees appears to depend upon the capacity of the soil for 
receiving and retaining the proper amount of moisture. The clayey 
loam of the Little Touch-wood Hills, supports a continuous, thick and 
strong growth of trees, whereas the gravelly and sandy soil of the 
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surrounding country produces little more than scattered clumps of aspens 

and willows. On entering the Five-mile Woods, in the Swan River 

valley, the change from a light sandy to a stitf-clayey soil is at once 

observable. The belt of heavy timber which I passed through between 

the Big Boggy Creek and the upper part of the Shell River, con-esponds 

with a stronger soil ; and generally, in the Duck Mountain region, where 

the country presents a mixture of prairie openings and woodK, the 

former coincide with the lighter, and the latter with the stronger soils. 

Another instance of a thick growth of trees upon a clayey area is found 

in the Bad Woods near the western boundary of Manitoba, on the middle 

trail to Fort Ellice, and many more examples might be mentioned. 

Conversely, the di-ier sand and gravel areas are usually devoid of timber, Treeless areas. 

although the depressions among sand dunes and ridges seem to be the 

favorite habitat of the scnibby-oak. Near Fort Ellice, the bouldery-clay 

of Beaver Creek, and of the north-facing slope of the Calling River, are 

thickly covered with poplars, while the gravelly and sandy area above 

the banks, stretching for some twenty miles to the west, and fifty to 

the north, is destitute of timber, except here and there, where some 

local change allows the trees to take root. The gravelly and sandy 

plain on the north side of Fort Pelly, and the set of open ridges, of 

which Beautiful Plain is one, are similar examples. The geological 

hiijtory of the prairies of the lowest steppe, has probably been different 

fi-om that of the others ; yet, even here, examples of conditions resembling 

the foregoing, are not wanting. On both the second and third steppes woods on nonh 

the noi'them slopes of valleys are often wooded, while those facing 

jouthward are quite bare. The banks of the Calling River fonn a good 

example of these conditions, which ai'e, no doubt, due to the influence of 

the sun; first, in melting away the snow in the early spring, and 

afterwards, in pai*ching the bank during the summer, while, on the 

northward slope, sufficient moisture is retained to admit of the growth of 

trees. Although the surface of the barren treeless district along the foot Trcoiess ci«y 

of the Coteau, from near the elbow of the South Saskatchewan to the head- *^'^^"°^ 

waters of the Souris River, consists of clay instead of sand, the absence 

of timber is here also, no doubt, due to the same cause — namely, want of 

sufficient moisture. The surface of the ground is hero formed of the 

almost xindisturbed stiff clay or marl of the Tertiary formation, which 

resists the water, and is incapable of retaining, throughout the hot, dry 

j^iunmer, any moisture which might enter it during the wintdr or spring. 

M a consequence, the ground has become deeply fissured and bakcnl as 

hard as unbumt brick. 
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Anyone who has travelled over the second and third prairie steppes 
ciicuiar ponds, mu^t have ohserved that the outline of each of the ponds, which exist in 
almost countless numbers, is generally rounded, or almost circular, no 
matter what ma}- be the shape of the earth-hills surrounding it ; and also, 
that if there be any boulders in its basin, they are usually arranged in the 
form of a ring around its margin. These basins are uniformly deepest in 
the centime, and they shoal equally to the edge all round. All of these 
phenomena may, I think, be accounted for in the following manner :— 
Although nearly all the ponds dry up in the summer time, most of them 
contain more or less water in the autumn, and any which may now 
be dry almost all the year round, no doubt held water in former 
times. As these ponds grad^ially freeze to the bottom, the water and 
mud under the ice in the deepest part remain longest unfrozen. The 
intense frost later on in the winter would naturally expand the fiM 
formed ice, forcing it and its incorporated boulders and eai-th in all di- 
rections from the centre towai-ds the circumference. (I may here men- 
tion that this phenomenon is reported as having occurred duiing the 
present unusually cold winter in Cayuga Lake, in the State of New York.) 
Towards the spring, the alternate freezing and thawing, combined with 
the evaporation from the surface, which must be rapid in the diy climate 
of the North-West Territory would tend to bring the boulders to the top 
of the ice. While all the loss would be at the surfkce and towaixls the 
edges, any addition at this season would be at the bottom and towards the 
centre. As a result, the ice would swell relatively in the centre, as 
glaciers do in sumnaer, and there would be a tendency for the bouldera to 
roll as well as to be pushed towards the margin. The amount of move- 
ment each year might be very small, still, if we allow a sufficient length 
of time to have elapsed, the above operations would be sufficient to ac- 
count, not only for the accumulation of the boulders around the edges of 
the ponds, but also for the regular basin-shaped form of their bottoms and 
their rounded outlines ; for this force would, at the same time, tend to 
deepen them in their centres, wear down inequalities in their beds, round 
off points, and fill up bays. When such ponds as these are filled by the 
melting of the snow or by the rains in spring, before the ice has thawed 
away, the latter becomes detached all round, and is made to rotate more 
or loss by the wind. This would aid in giving the circular form to the 
ponds. The absence of logs, trees and roots about these ponds would also 
facilitate the action of the above forces. 

Another effect of the recent action of ice in the North-West Territory 
may be witnessed in the islets formed by boulders and earth, which occoi 
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in the larger lakes and in the long dyke-shaped ridges of the same ma- 
terialSy which are often met with around their shores. In Mr. Spencer's 
report, reference is made to such ice-formed beaches on Lake Winni- 
pegosis, and their remai'kable pi*evalence around this lake is noticed in 
Archbishop Tache's " Sketch of the North-West of America." I have 
observ^ed them on Lakes Manitoba and Winnipeg, but more pai*ticularly 
on St. Martin's Lake. Here, the ice, either by expanding while 
fixed, or by shoving, under the pressui*e of the wind when afloat, has 
formed numei-ous islets on the shoals ; and around the edges of many 
of them, it has piled a wall of boulders to the height of six or eight feet. 
At the extremity of each of several points, a semi-circular space is sur- 
rounded, on the lake side, with a similar wall of bouldera, mixed with 
gravel and earth, which shewed, in some cases, the fresh work of the ice 
of the previous winter or spring. Some of the long nan-ow bouldeiy 
points and reefs of this lake ar^ probably due, however, to much more 
ancient glacial action. 

On the Diminution of Water in the North- West Territory in 

Begent Tlmes. 

In the joui'nal of your expedition fi*om Bat Creek to liocky Mountain Mr. seiwyn'i 
House, you refer to the drying up of the country. Speaking of the 
neighbourhood of the Pheasant Hills (Beport for 1873-4, page 27,) you . 
note: "Lakes and lake-basins mora abundant, the water in many of 
them slightly brackish. They appear all to be gitidually diminishing in 
size and drying up. This, McDonald tells me, has been going on steadily 
for several years. He says, tKat what wei-e large lakes ai*e now small 
ponds, and all the lesser ones are quite dry and their beds overgrown 
with grass and weeds." Further on, you i*emark that this drying up of 
the country "is generally supposed to be connected with the gradual 
destruction of the forests over large areas by lire diminishing the rain- 
fall/* The presence of ti*ees has not only a geneml, but in the region Eneet of trees 
under consideration, even a local eftcet on the rain-fall. Between the true 
foi^t, lying to the north and eaiit of the Assineboine Biver and the true 
prairie, to the south of the Calling Biver and the noi*th bi*anch.of the 
Saskatchewan, there is a belt of an intermediate character, embracing 
much of the finest land of the " icriile belt." In the true prairie region 
there is very little water. In some pai*ts of it, one may travel for days 
in any dii-ection without meeting a stream. Water is much more plentiful 
in the half-wooded region ; while the quantity which flows away, in the 
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form of rivers or brooks, from a given ai*ea in the forest country, is even 
very much greater than from an equal extent of the fonner. The amount 
of water which is discharged from the true prairie region, within Canadian 
Temtory, must be very small. Duiing the summer the South Saskat- 
chewan and ita branches appear to loose rather than gain in volume as 
tbey traverse the plains. 

Dxyboarer The encroachment of the prairie upon the wooded region, owing to the 

destmction of the foreste by fire, would also diminish the amount of 
rain-fall in the timbered countiy immediately adjoining, I have already 
mentioned the extensive diy beaver-dams in the Swan River Valley. 
EefeiTing to this subject, Ai-chbishop Tach€, in his "Sketch of the Noilh- 
Wost of America," says : " It is ti'ue that clearing land will render it 
salubrious by a natm^al pi'ocess. Pi'oof of it is seen in pi'airie land 
recovered from forest where there ai*e depressions— old swamp ground — 
without the least moisture ; and even op perfectly dried up new pi-airie 
land, beaver-dams are to be seen — cei'tain evidence of the existence of 
lakes or ponds at the time when the plain was wooded,'* I have also 
noticed these ancient dry beaver-dams in the southern part of the Riding 
Moimtains, on the table lands of the Duck Mountains, and in dry valleys 
in various places in the prairie between the Little Saskatchewan, or 
Rapid River, and Foil Ellice, and also about the head-waters of the 
Calling River. 

MuBkrafs hoiet, jjj ^y^Q ponds in thoso paints of the second and thiixi steppes, which I 
have visited, muskrats are now seldom to be seen, although they are said 
to have been quite plentiful in many of them within the i-ecollection of 
men \vho are still active hunters. Around numbere of these ponds, I 
have seen horizontal rows of their diy and deserted holes, at levels con- 
siderably a]x)ve those now reached by the surface of such of them as 
still contain some water, and also around othera which seem to be now 
permanently dry. 

Overgrown poud On the sccond steppo the circular ponds and pond-basins, to which I 
have already refei-j*ed, are usually sun*ounded by a ring of willow bushes 
growing just above what is now, or has been fonnerly, high-water mark. 
The whole of the space thus enclosed is genei'ally overgrown with I'ecds 
and sedges ; in addition to which, there ai'e often grasses and other plants 

Diminution of which partake of a diy-land character. A total drying up or marked 

^ diminution has'evidcntly talcen place in the streams which flowed in some 

of the larger valleys. Examples of this may be found in the Big Diy 

Valky nnd in Snake Creek east of Fort Ellice, and also in the upper part 

of the Calling River. Parts of the last mentioned river which, fifteen 
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rears ago, were stated by explorers to be navigable for canoes, are now 
silted up, and the continuity of the stream is broken by portions of the 
aid bed which ai*e quite diy in summer. In some sections, the channel 
is becoming rapidly obliterated, and long stretches of it are mai'ked only 
by a winding ix)w of tall reeds. 

At Prairie Portage, the island is surrounded by a marsh of nearly equal p^^|^* PraWo 
width all round — evidently an old channel of the Assineboine Eiver. 
Six or seven years ago, the inhabitants could dij) water fi-om this marsh 
nearly all the year round, whereas, now, most of its sui-face has become 
dry, and wells require to be dug in it to reach the water. 

Travellers who have been accustomed to cross the praii-ies fi*om year Watering places. 
to year, notice a growing scarcity of water at the camping places along 
the tmls. The watering ponds which hold out the longest, must bo fed 
by springs, as otherwise they could not withstand the rapid evaporation 
dming a long drought ; and besides, some of them are on higher ground 
than the suri-ounding prairie. The pei-manent " water-holes " ai'c often 
quite small and mai*ked by clumps of willows, which, however, differ 
in no way fix)m those surrounding scores of dry pond-basins in the 
neighbourhood. I have been infonned by old prairie traveller, that in 
the Battle River country, in the driest seasons, they do not seek for water 
in the valleys or the lowest depressions, but among the willow-clumps 
on the high grounds. 

The flooding of the valley of the Red River on the melting of the snow Red River floods. 
in spi-ing, appeai-s to be gmwing less frequent and ti'oublcsome. Mr. 
John Fraser, of Kildonan, one of the oldest native white men in the Red 
Eiver Settlement, informed me that in the spring of 1826 the water rose 
five feet over the ground on which the city of Winnipeg is now built ; that 
in the flood of 1852 it covered the same spot to a depth of only two and 
a half feet, and in that of 1861, the water merely rose to the level of the 
jMu-face of the ground. 

Besides such facts as the foregoing, the general belief of the oldest 
inhabitants and travellei's, and the traditions of the Indimis, all ix)iiit in 
the ^9ame direction ; and there is no doubt the gradual diminution of the 
water supply of the "fertile belt" is a matter for serious consideration. 
Your remarks on the destruciion of the forests by fire, between Red River Bunj^^j-Qj 
and the Rocky Mountains (Report for 1873-74, pages 58 and 59) are ^''^^^• 
ivn'obomted by all that I coidd hear on the subject. The rapidity with 
which some tracts between Prairie Portage and Fort Ellice, were stated 
to me to have been converted from forest to prairie is almost inci-ediblo. 
The aspens of that region buni much more readily than does the wood of 
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the same ti'ee in Ontario and Quebec, and the portions which escape total 
destmiction by fire, rot and disappear in the coui'se of one or two years. 
Prairie Urea. In foiTncr times, before prairie travelling had become so general or of 

so promiscuous a nature, much care was taken to prevent fii-es. In view 
of the great importance of this subject to the prosperity of the countiy, 
it would bo advisable, as soon as an efficient means for governing the 
Saskatchewan countiy shall have been estabb'shed, that thei'e should be 
some legislation to prevent the careless or wanton setting fire to the 
prairies, and the good sense and intelligence of the inhabitants and of 
travellei's should be appealed to for the same pui'pose. 

I have the honor to be, 
Sir, 
Your obedient servant, 

ROBEET BELL. 
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BY 
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Office of thb Gbolooical Survey, 

Montreal, March 13^A, 1875. 
RoBT. Bell, Esq., C.E., F.G.S. 

Sir, — ^I have now completed the maps of the regions which you detailed 
me to explore as your assistant while in the North-west Territory last 
season ; also the chemical analyses of some specimens collected in the 
coarse of these explorations; and I would now beg you to submit them, 
together with the following report, to the Director of the Sui-vey. 

Your obedient seiTant, 

JOSEPH WILLIAM SPENCER 



Having received your insti-uctions to pi-oceed to Winnipeg, I stai-ted journey, 
about the middle of last May, going by way of Lakes Huron and 
Supeiior as far as Duluth. At Thunder Bay I had an opportunity of 
examining several of the mining locations. From Duluth I went by rail 
to Fargo, and thence by Red River steamer to Winnipeg. After having 
travelled along with you from Winnipeg to a point about fifty miles 
north of Fort Ellice, I proceeded, in compliance with yum* oi-ders, to 
make an exploration of Shell River and the adjacent pai'ts of the Assine- 
boine River; being assisted by Mi*. William Hagar and one or two 
workmen, I chose a site near the junction of the two rivers for a camp, 
and proceeded to make the explorations on foot, which was the only 
practicable way. 
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Ajrineboine The valley of the Assineboine, adjacent to that of the Shell Eiver, is 

about a mile wide, and some 200 feet deep. The alluvial flat at the 
bottom of the valley is tliree-quai'tei's of a mile wide, and the banks lise 
steeply on either side. Throufirh this level flat the river pursues a mean- 
dering course from side to side, occaeionally leaping a small rapid caused 
by the obstruction of Laurentian bouldei*s. Twenty miles farther up, the 
valley is nearly three miles wide, but at this place in the bottom, and 
following the valley longitudinally, there are four or Ave series of hills 
rising irregulai'ly, one above the other, till the highest reaches nearly to 
the level of the plain above. Between these hills there are small deep 
valleys. The western bank is often strewn with gravel and bouldei's, 
while the flats below are neai4y free fix)m them, excepting in places along 
the bed of the river. The sides of the valley are often deeply gorged, but 
the ravines do not extend to any great distance back fi*om the valley. 
Many of them a^ear to have been cut out by the waters from springs. 
These springs usually hold a considerable quantity of iix)n in solution, 
and I obsei-ved several places where yellow ochre was being deposited 
around them. In several localities on the banks of the Assineboine, 
extensive landslides are to be met with, sometimes showing sti*atified 
deposits of clay or sand. The general course of the Assineboine valley 
at the influx of the Shell River is nearly south, but above it has a more 
westerly direction. 

shou River. I explored the Shell River valley upwaixl for thirty miles, and Mr. 

Hagar continued the exploration for ten miles farther. Along the 
upper part of this distance the country on either side has usually 
a rolling prairie chai*acter, while in the lower portion the river 
flows in a valley nearly as wide and deep as that of the Assineboine. 
The general com^se is nearly fi'om the north. At the bends of the 
valley, the river usually winds its way to the outer side, and on 
the inner side of the curve there is left a terrace, or series of ten^aces, 
rising from the alluvial flat to the plain above. The countiy is 
generally wooded, except here and there where fii*es have swept over 
small areas. The Shell River is much more rapid than the Assine- 
boine, and the sides of the valley are much more deeply gorged than 
those of the latter river. At the landslides along the Shell River, I 
observed a few stratified deposits, but they generally showed only a 
heterogeneous mixture of gravelly eai'th with bouldei-s. The bottom of 
the river often abomids with fresh-water moUuMca, and hence, perhaps, 
the origin of the name of the stream. Returning to Fort Felly, I re- 
ceived youi' instructions for the i*est oi' the season, in compliance with 
which I proceeded to explore Swan River. 
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The Assineboine valley in the vicinity of Fort Pelly is not sharply FonPeiiy. 
defined, as it is ftirther south, by a limited breadth and steep escai*pments. 
North-east of Fort Pelly the land gradually rises for six or eight miles to 
the water-shed, between the Assineboine and the Swan Biver, and then 
descends to the latter. 

Prom the Swan River Crossing (where we started to descend the river) swan River. • 
the distance to Swan Lake, by the stream, is 130 miles, although 
by the trail it is only about half as great. In descending the river I 
noted no less than 446 rapids. These are generally caused by the 
descent of the water over Laui'entian boulders, but sometimes over the 
country-rock. The whole descent of the river, from a point abreast 
of Thunder Hill, was estimated at from 460 to 500 feet, and Thunder 
Hill rises 300 to 350 feet over this point. The average width of the river 
is about 100 feet, but sometimes it becomes veiy much wider, enclosing 
picturesque islands, while in other places it is quite narrow, but deep. 
The river for the last thu'ty-five miles before reaching Swan Lake is fi-ee 
from rapids and is navigable for boats drawing two feet of water. In the 
spring of the year the Hudson's Bay Company send down some of the 
returns of ^heir inland ti*ade in flat boats, but of com'se these cannot 
return. Swan River enters the lake of the same name through a swampy 
projection of land, extending several miles into the lake. Indeed, all the 
coantry for some distance west of this lake is low, but it is generally 
wooded. 

Thunder Hill is an isolated elevation situated about four miles north- Thunder Hiii. 
westward of Swan River, and about ten miles below the Ci-ossing. It 
rises from 200 to 250 feet above the plain, which gradually slopes up 
fi-om the river. The hill slopes gently to the north-westwaixl, while to 
the south-eastward there is an abrupt escarpment broken by successive 
landslides, which are now separated from each other by small valleys. 
Near the summit the landslides have exposed some calcai'eo-arenacoous 
shales, holding fossils of Cretaceous age. At the base of Thunder Hill I 
noticed several depressions, almost round, measuring from sixty to 200 
feet in diameter, and having a depth of twenty feet or more. Some of 
them contained water, while othei-s were quite dry. 

Sander's River is a branch of Swan River, flowing from the south, and Sander's Rirer. 
emptying it«elf into the latter about fifty miles from its mouth. The 
country through which it passes is similar to the Swan River valley. 
One day was devoted to the exploration of this branch, and eight or ten 
miles of it« course were examined. Pieces of lignite were found in the y^pjit^ 
bed of the stream, and aftei'wards along the Swan River, below its influx. 
After I aiTivod at Shoal River House, I was informed by a half-breed 
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that the lignite (called coal) was found in beds from a few inches to two 
feet in thickness on Sander's Rivei', a few miles above the point I had 
reached. 

Swan Lake is about twenty miles in length. Besides the Swan River, 
it receives two or three smaller streams. The shores are all low and 
swampy, except at a few points which are made up of gneiss boulders and 
slabs of limestone. On one of these points in pai*ticular, an ice-formed 
beach occurs, on which bouldei's, weighing from half a ton to twenty tons, 
have been piled up with as much apparent ease as if they had been 
small pebbles. The lake contains several islands, on which the country 
I'ocks are exposed. These consist of limestones, and are best seen on 
two of the largest islands situated in the northern pai^t of the lake, viz., 
"WaiTen and Lafavorita Islands. The whole lake is very shallow, not 
averaging moi*e than six feet in depth. The bottom consists of soft 
loose silt. 

Shoal River dischai'ges Swan Lake into Lake Winnipegosis. The 
Hudson's Bay Company's post, Shoal River House, is situated at the 
outlet of Swan Lake. Shoal River is only from two to fom* feet deep, 
and has a width of from 150 to 250 feet. The banks are low on both 
sides. The cmTcnt is of considerable velocity, the fall being about thirty 
feet in its coui-se of eight miles. It empties itself into the southern 
exti'emity of Dawson Bay, which foims the north-westem part of Lake 
Winnipegosis. 

Porcupine Mountain foi-ms a continuation of the chain of high ground 
which mai'ks the eastern limit of the second of the three great prairie 
steppes of the North- West Territory. It rises to the height of about 800 
feet above Swan Lake. Between the base of the mountain and the lake 
is a belt of about twelve miles of low ground, consisting of open marshes, 
or " muskegs," tamai*ac swamps, &c., while the remainder of the interval 
is densely wooded with aspen, balsam-i>oplai*, spruce and willow. On the 
slope of the mountain I saw balsam-poplai*s six feet in diameter, while in 
some cases the spioicos I'eached a thickness of nearly four feet. This 
foi-est is more ancient looking, and l^eara fewer evidences of fire than any 
other that came under my observation in the North-West Teiritory. The 
region is little frequented, even by the Indians, being difficult of access. 
Although fire has not visited the slopes of the mountain or the level 
ground below for a very great length of time, yet the whole of the forest 
on the summit was swept away a few years since, and in its place a young 
gix)wth of poplai-s has sprung up. 

The Bell River rises in a lake on the summit of the mountain, and 
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mnniDg eastward, cute ite way down the escai'pment, fonning a series 
of rapids six or eight miles in length. After reaching the plain below, 
it ttti-ns north-eastwaixl and empties jtself into Dawson Bay. The bed of 
the river is filled with Lauren tian boulders, over which the water de- 
scends at the rate of about 150 feet per mile. From the foot of the slope 
my guide and I followed this river to the summit. Along it there are 
great exposui^es of shales. Fi'agments of lignite were picked up along Ujnito. 
the river, but the beds from which they had been derived wei-e not found. 

Looking back from the point which we reached at the summit of view of 
the mountain, the escarpment appears to descend rapidly. It is richly 
clothed with foliage, and through it the Bell River has cut its valley; the 
wooded plain stretches fi*om its base, and further on is Swan Lake with 
its lovely islands. In the far east. Pelican Lake is just visible. To the 
north-eastward a long sheet of water (Dawson Bay) is seen, while further 
off the sight is lost in the main waters of Lake Winnipegosis. 

Lake Winnipegosis is about 100 miles long. Its north-western poi-tion, Lake 
Dawson Bay (named in honour of Principal Dawson of McGill Univei'sity) 
is nearly cut off from the main body of the lake by a long peninsula. 
This bay has an exti'eme length of about forty miles, and a breadth 
varying from ^Ye to twenty miles. Both shores are deeply indented 
with smaller bays. On some of the projecting points, cliffs of a light- 
coloured limestone occui*. There are sevei*al islands, on which solid rock 
is also exposed, as well as many submerged reefs. The highest i^ocky 
promontoiy is Point Wilkins, on the west side of the lake. Most of the 
pointe have ice-formed beaches composed entirely of boulders and pebbles, Be*oh«t. 
and behind them there are extensive swamps. The north end of the lake 
is especially low, and the bamer between Winnipegosis and Cedar Lakes cwm* Lake, 
is little more than a swamp, from three to five miles across. The greatest 
elevation of the lowest traverse between them was ascertained by Mr. 
Bender of the Canadian Pacific Railway Survey, while I was in the neigh- 
bourhood, to be forty-four feet over the water at either end (the two lakes 
being on the same level.) The character of the main body of Lake 
Winnipegosis is the same as that of Dawson Bay, being studded with 
islands and reefs. On the east side, between Elm and Gun Points, thei'e 
is a cliff of limestone of considerable extent. The beaches of almost BMches. 
eveiy point and island are made up of Lauren tian boulders and ft*agments 
of Devonian limestone, overgrown >^ith trees, behind which are swamps, 
often of considerable extent, and small lakes. 

I visited the salt works at the south end of Lake Winnipegosis in com- Saat-works. 
pany with Mr. J. H. Eowan, chief assistant engineer of the Canadian Pacific 
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Railway, who was retui^ning to Winnipeg, and with whom I aiTanged for 
oar passage to Oak Point, near the south end of Lake Manitoba. From 

Mossy River. tho salt-workrt (which will be described further on) I went up Mossy River 
(the outlet of Dauphin Ltike) for a few miles. Here also are limestone 
exposures. This river has a depth of fifom two to four feet for a distance 
of three or four miles from its mouth, where it is about 200 feet wide. 
An exploratory line of the Canadian Pacific Railway crosses the river thi-ee 
or four miles fi'om its mouth, and i*uns north of the Duck Mountain, fol- 
lowing up the course of the Swan River Valley. Lake Winnipegosis is 
of considerable depth, and has clear good water. Owing to sudden and 
frequent wind-stonns, its navigation by small boats is attended with some 
danger. Lake Winnipegosis is connected with Lake Manitoba by Water- 
hen River and Lake, both of which are shallow and muddy, and have 
extensive swamps around them. The river has a total length of twen^- 
five miles, and descends eighteen feet. 

Lake ManitoiM. Lake Manitoba is 130 miles in extreme length. It is a shallow muddy 
lake with many reefs, which will endanger future navigation, and thei*e 
are but few good hai'boui's. The poi-tion of the lake south of the Nar- 
rows, although considerably wider than that to the north, is still shal- 
lower, Pix)m Oak Point on this lake to the town of Winnipeg, the 
distance is about sixty miles, and the ti^ail passes over open pi*airie, witli 
only here and there a grove of ti'ees. 
The most noticeable feature between these places is Shoal Lake, forty 

Winnipeg. milcs fpom Winnipeg. It has no outlet, and its watei*s are consequently 

saline. The soil in the neighbourhood of the lakes is mixed with much 
gi'avel, but when within twentj' miles of Winnipeg town it begins to as- 
simie a black loamy character. For the fii'st thirty or forty miles south 
of Lake Manitoba the diift deposits do not appear to cover the countiy 
rock to a greater depth than fi'om ten to twenty feet. 
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General Description of the Geology of the Region Explored. 

Deposits of Neozoic Age, 

Over lai'ge tracts of the North- West Tenitory it is almost impossible, 
owing to the rarity of exposm^es and to the similai'ity in lithological 
character of the strata, to tell w^here the Post Pliocene deposits begin to 
overlie those of Tertiary age on the one hand, or the deposits of the 
Tertiary to overlie those of tlie Cretaceous period on the other. Along 
pai*t0 of the Assineboine and Shell Rivers the valleys are worn out to a 
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depth of 200 feet, and' from one to four miles in width. If the rivera RirerTftUeys. 
which now flow through them have excavated these valleys, the former 
must be of great antiquity. The valleys are yearly becoming lai'ger by 
the spring floods bearing away great quantities of material. Everywhere 
along the river banks there ai'e evidences of former land-slides. Not- 
withstanding the great depth of the valley, only a few sections of the de- 
posits composing the banks are to be seen. This is owing to the fact that 
the surface material brought down by the land-slides always covere up 
the sections, which might othei-wise be exposed. Along the Assineboine 
valley, stratified clays, or weathei-ed shales in «fM, ai'e sometimes exposed. 
These shales may possibly belong to the Tertiary series, but I found similai* 
rocks of Cretaceous age at a highei- level in Thunder Hill. The deposits 
of the Shell Eiver valley frequently consist of in*egidai' beds of clay with 
houlders, while along the alluvial flat of the Assineboine they consist of 
regulai'ly sti-atified clays. The summits and sides of the banks of both 
streams are generally covered with bouldei-s. 

In the more recent depo8its,of the Shell Eiver valley, an Indian is said ^^'li*®^""- 
to have found, a few years ago, some large bones, which were, at the time, 
sent to Foi-t EUice, and aftei-wards to England. These remains were des- 
cribed to me by a man who had seen them, and also the place whence 
they came. They appear to have been large enough to have belonged to 
Elephas primigeiunSy SLudy in fact, they were called mammoth's bones by 
the white men of the country. 

On Thunder Hill, and in many exposures along Swan Eiver, there is 
but a thin covering of drift over the underlying Cretaceous rocks. Be- Rociaintho 

^ «D vicinity of 

twoen the foot of the eastern slopes of the Duck and Porcupine mountains Thunder hui. 
and the lakes, the Devonian limestones are covered by only a few feet of 
drift. The following is a section, in descending oixier, of these deposits as 
they occur in the Swan Eiver opjwsite Thunder Hill : — 

IT. INS. 

Surface Boil 3 

Bed of Laurentian boulders and pebbles 2 

Stratified coarse sand 6 

Bed of Laurentian boulders and pebbles 2 

Stratified coarse sand 6 

Laminated clay 1 

Homogeneous clay with pebbles 3 

12 

Piily miles farther down the river the following beds, in descending 
order, were obsei-ved for a considerable distance along the river : — 
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FEBT. 

Surface soil 6 to 

Stratified clay in layers 4 to 6 inches thick, variously coloured 4 to 8 
Small boulders and gravel 1 to 4 

These were underlaid by comi^act clay, with small bouldei-s and gravel, 
to an unknown depth. In the Porcupine Mountain, the drifl overlies 
shales, probably of Cretaceous age, which are exposed on Bell Eiver, 
and elsewhere along the escarpment. 

Deposits of Mesozoic Age, 

In the region, covered by the title of this report, rocks of the 
Cretac^eous period were obsei-ved on Thunder Hill, at a height of noai'ly 
800 feet above Swan Lake; or, at about 1,600 feet above the ocean. 
Near the summit of this hill, are indurated calcareo-arenaceous shales, 
containing fragments of selenite. They contain fossils, of which the 
most abundant are Inoceramus and foraminifera. Mr, J. F. Whiteaves, 
who has kindly examined the specimens, finds the latter to be principally 
GlobigeriruB, 

Follow^ing the course of the Swan River, below Thunder Hill, thei-e 
are numei*ous exposures of Cretaceous rocks. They are mostly shales, 
with some limestones. The general dip is to the west, at an angle of 
only about two degi'ees. The following descending section is the fii-st 
of undoubted Cretaceous i-ocks that I observed on the river itself. It 
occurs a little below Thunder Hill : — 

FEET. 

Soft crumbling shales of a drab color 8 

Compact shales of the same color 3 

Alternate reddish and bluish shales 3 

Soft drab-colored shales 3 

17 

Some of these shales contain traces of fossils. These beds are strata- 
graphically between 300 and 350 feet lower than the fbssiliferous exjxv 
sui'es on Thunder Hill. A short distance farther down the river I noted 
the following section of a bank, in descending oi-der : — 

FEET. 

Concealed by a land-slide 40 

Laminated shales (drab) 5 

Concealed by clay which contains slabs of fossiliferous limestones. 15 

Laminated drab shales 5 

Fossiliferous limestone forming the base, of which are exposed 4 

$9 
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Near this dection ivre springs depositing yellow oc^hre. A little further 
down I obvserved other springs at which the process of i^etrifying wood, 
moss and leaves was going on. Here there were also blocks of calcareous 
tufa, sometinias measuring several cubic yards, which had been formed at Tufa, 
the place where they are found. Numerous large pieces of calcified wood 
are enclosed in them. 

The thickest vertical section of limestone beds which I observed on the JjJSJf®'*** *"** 
river amounted to about fifteen feet. The river, often for long distances, 
has washed away the shales underlying the limestones, thus causing the 
overlying beds to sink iiTegularly. The exixwures in this vicinity are 
found in places extending for about twelve miles along the river. Several 
miletJ fai*ther down, or when still about thirty miles ft'om Swan Lake, I 
found some thin beds of soft micaceous sandstones in thin flags. The 
whole section between the summit of Thunder Hill and these sandstones 
(which are the lowest Cretaceous beds exposed) is from 550 to 650 feet 
thick. Between these last rocks and the underlying Devonian limestones, 
which ai-e exposed on the islands of Swan Lake, there would be a space 
of 100 to 150 feet, of which no section was obsei-ved along Swan River, 
Probably some of these concealed measures are a continuation downwai'ds 
of the Cretaceous foi*mation, while the Devonian may perhai)s l>o con- 
tinued upwards to meet them. 

Almost all the Cretaceous limestones are fossiliferoiis, as well as some of FowUs. 
the shales. The most common fossils are one or two species of Inocerainus^ 
and numerous small shells, which, accoixling to Mr. Whiteaves, belong to a 
species of Ostrea. In the lower l)eds I found the remains of a Cestraciont 
Selachian, which, from the form of the teeth, Mr. Whiteaves considers to 
belong to the genus PtychoduSy or one allied to it. He also recognizes 
fragments of scales of other fishes in the same rocks. Some remains of 
plants were also found. 

Along Bell River, in the Porcupine Mountains, there are large exposures shaio. 
of Cretaceous shale; but the clayey matter predominating so largely, 
landslides arc frequent, and cover with clay many Ixxls, which, if 
exposed, might be of groat interest. At one of these exiK)surcs of shale, 
which is now weathenng into clay, an immense slide hjis oi'cured. The 
shales here contain much iron pyrites, and on weathering, a whole 
section will become bla<*kened by the formation of ferrous sulphide, 
whilst the remainder of the sulphur is partly deposited in the crevices, 
where it is sometimes found in considerable quantities. Much heat is at 
the same time evolved, and there is a strong sulphurous smell while the 
process is going on. The Indians know this place by the name of 
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Burning BuFDiiig Mountain; and my guide informed me that for several 

winters it had smoked, but not in summer. This was probably the 
vapor genemted by the heat of decomposition condensing in the cold 
atmosphere of the winter, but which became invisible at the summer 
tem2)erature. 

Sections of the limestones of Swan Eiver, and of the marls of Thunder 
Hill, having been prepai*ed for microscopic examination, they were 
handed to Mr. George M. Dawson, who reports as follows : — 

Mr. G. M. ** The specimens from Swan Eiver and Thunder Hill are essentially 

similai', and are almost entirely composed of separated prisms of shells 
of Inoceramus, with Foramirdfera, and some scattered fragments of fish 
bones and scales, the latter being conspicious fiom their bright brown 
color. The limestone, in microscopic character, much resemMcs that 
from Boyne River, Pembina Moimtain, but is somewhat harder. Speci- 
mens of the latter were transmitted to me by Mr. A. L. Bussci, and have 
been referred to the Niobrara division, or, Cretaceous No. 3, of Meek and 
Hayden. The Foraminifera appear to agree very closely with those of the 
Boyne River beds, and of the limestone of the Eau Qui Court, Nebraska; 
the genera Globigerina, Textularia sjid . Discorbina, being represented in 
all three localities. All the forms represented by the specimens from 
Swan River and Thunder Hill bear a close resemblance to those of the 
more southern localities, and the Textularia is referable to T. pygmosa^ one 
of the two species represented there. The prisms of Inoceramus are 
more abundant in proportion to the Foraminifera^ than at Eau Qui Court, 
or at Boyne River, and in the relative abundance of Globigerince to othei 
forms the specimens more nearly resemble thoi?e of the Nebraska 
deposit; such differences might, however, obtain between two contiguous 
beds. Small fragments of fish remains are common to the three local- 
ities. As most of the Foraminifera found in these deposits are still 
rcj^resented in the Atlantic, they do not form, in themselves, a very 
definite criterion of the age of the beds containing them. Their occur- 
rence in such quantity, however, at loiist implies similarity of conditions 
in the difierent localities, and as the Niobrara period is the only one in 
which calcareous deposits of this kind are known to have been formed in 
the eastern region of the Cretaceous, a strong probability is established 
that the rocks represent that division. The specimens from Boyne River 
showed also, in some places, numerous valves of Ostrea congestay a char- 
acteristic fonn of the Niobrara group. Coccolites are not evident in the 
Swan River and Thunder Hill specimens, while they occur in other 
localities, but are, perhajis, only masked by the superior induration of the 



REPORT BT MR. J. W. SPENCER. 



61 



rock, a careful examination of some of the soft parts of which might lead 
to their discovery." 

Deposits of Devonian Age, 
The rocks of this ace which came under my notice consist entirely of peyoniwi 
limestones. The highest beds exposed, such as those on Warren Island 
and Point Wilkins, are made up of apparently concretionary nodules. 
These beds, on disintegrating under the action of the waves, leave at their 
base hard clean gravel, or nodules of limestone. Almost all the rocks on 
the western side of Lake Winnipegosis are of light yellowish colors, whilfe 
those observed on the eastern and southern sides are greyish. At Point 
Wilkins, on Dawson Bay, a cliff rises to the height of sixty feet. The 
upper beds consist of the concretionary limestone just noticed, and the 
lowest are red indurated marls, while between them ai'e forty feet of 
evenly-bedded whitish limestone. In many places on Swan Lake and ^^ 
Lake Winnipegosis, the exposed rocks appear to have been washed porttoM. 
away along the water-level, lejiving caverns of considerable size, or 
else the superincumbent beds have fallen down, owing to the sinking 
or dissolving away of the underlying strata, thus forming a broken 
and confused mass. This structure is particularly noticeable at Point 
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Wilkins, where the red marls at the base of the cliff have, apparently, 
been wa.shed away for a considerable distance, leaving a long low cavern, 
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the roof of which han fallen in, and the superincumbent beds, afterwards 
sinking, have compressed the whole into a mass resembling a piece of 
rubble-work, as shewn &t b b in the above sketch. The cliff may have 
once extended further into the lake, and its present appearance has pro- 
bably resulted from the falling down and removal of the ix)ck since the 
filling up of the supposed preexisting cavern. Towards the limits of the 
confused portion, the beds gi'adually become distinct and assume the 
horizontal attitude represented at c c. In the sketch, a represents what 
appears to have been formerly a projecting portion of the upper bed, now 
fallen to a perpendicular position. 
DtatribnUonof The Devonian limestones appear to occupy the whole of the flat 

Devonian rocks. *^^ ^^ 

country between the foot of the Duck and Porcupine Mountains and 
Lakes Winnipegosis and Manitoba, and also the eastern shores of both 
these lakes. The best localities for fossils, so far as my obsei-vation 
extended, are Wa!-ren Island in Swan Lake, and Points Wilkins and Car- 
ix)lida on Dawson Bay. The palioozoic fossils, which I collected, have 
been determined by Mr. Billings, who pi'onounces them all to be of 
Devonian age. The following were collected fi*om i-ocks in situ at the 
FotsUi. above localities : Athyris, Cyrtina, Atrypa aspera, A reticularis (Devo- 

nian type), Spirifera and Orthis, The following were obtained on the 
western shore of Dawson Bay, from slabs apparently derived from the 
neighboring cliffs : Receptaculites (?), Favasites (2 species), Syringopora 
Acervularia profunda (this occurs in the Hamilton group in Iowa) HeUo- 
phyUum (like H. Halli)^ Diphyphyllum^ Stramatopora, crinoidal columns, 
GypidtUa, Ehynchonella, Atrypa reticularis, AthyriSy StropJwmena, a brachio- 
pod resembling Stringocephalus, Euomphalus^ Pleurotomaria^ Loxonema, 
BeUeroph&n and Phillipsia, Among other specimens, which had evi- 
dently been transported from a grciUci- or less distance, there were 
PentameruSi Atrypa reticularis, A. aspera, Strophomena, ChoneteSy Euom- 
phalusj &c 

• Economic M^erals. 

Economic The minerals of economic value which came under my notice consist 

minerals. ^^ ^^^y iponnstone, lignite, peat and salt. In many places along Swan 

River, and in the Porcupine Mountains, day iron-stones ai*e abundant. 
They are of a concretionary character, contain a considerable quantity of 
calcai*eo)i8 matter, and belong to the limonite gmup of iron-stones. In 
two specimens which I analysed the proportion of iron is low, one of them 
yielding onl}^ 12-90 and the other 16-70 per cent. In the lignite, which I 
collected on Sander^s River, already referred to, the woody sti'uctore is 
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apparent; the color is nearly black, with very dark streak: lustre 
sub-resinooB on ti*ansverse sections, but dull when the minei*al is 
broken longitudinally; fracture sub-conchoidal ; tough. It does not 

disintegrate very readily. An assay gave the following results : — 

• 

Slow coking. Rapid coking. 

Fixed carbon 50.700 49.000 

Volatile matter 26.325 28.025 

Ash 4.150 4.150 

HygroMopic water 1^825 18.825 

100.000 100.000 

Batio of volatile to combustible matter 1 : 1.93 1 : 1.81 

The coke was pulverulent^ and the ash light buff-colored. 

A few miles below The Crossing on Swan River, two beds of peat are 
exposed in the bank, the thickest of which measures eighteen inches. 
Above it is a foot of clay, and then nine inches more of peat, the latter 
being buried by a few feet of surflAce soil. 

Salt was formerly made from the brine spnngs near the mouth of Bell 
Eiver. The salt springs at the south end of Lake Winnipegosis have ^'*' 
been worked for a long time. At these springs the saline waters perco- 
late through the drift, which in this region covera but thinly the 
Devonian limestones, and destroys vegetation for some distance around. 
The manufacture of the salt is conducted in a rude manner. Pits are dug 
four or five feet deep, and into them the waters infiltrate. Beside these 
temporary furnaces are erected, on which are placed evaporating pans 
made of iron plate one-eighth of an inch thick and five or six feet long, 
bj about three feet \vide and ei^ht or ten inches deep. Beside the pans, 
arc trays on to which the salt is raked. No pumps are used, the water 
being lifted into the pans directly from the pits by means of pails. The 
operation is conducted entirely in the open air. The manufactured salt 
is put into birch-bark boxes, or ''mococks," holding about 100 pounds 
each, and is then ready for market. During the season Mr. McKay, the 
only person engaged in the business, made about 500 bushels, or less than 
half the quantity which had been manufactured in some previous 
years. 
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The followiag is an analysiB, by myself^ of a sample of the salt which I 
brought from the works : — 

Sodium chloride 95. 123 

Magnesium chloride 0.600 

Calcium sulphate 3.400 

Sodium sulphate 0.394 

Moisture 0.044 

Residue 0.439 



100.000 



The residue consists of silica, alumina, iron and lime. The salt has a 
light brown tint, and is very coarse-grained, owing to the manufacturer 
allowing the crystallization to go too far undisturbed. 

JOSEPH WILLIAM SPENCER 
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Sir,— Eai'ly in April last, I received your instructions to proceed again iMtructioM. 
to British Columbia, for the purpose of continuing and extending the 
geological explorations which were made there during the three pi*evious 
jears. 

With this object in view, I loft Montreal on the 4th of April, and on 
the 2l8t reached San Fi'ancisco. The direct mail steamer for Victoria 
having sailed the day before, I proceeded by steamer, via Portland in ArriTftifttrio- 
Oregon, reaching Victoria on the 30th of April. 

In my instructions I was informed that Mr. Charles Koi'etzky had 
been directed to examine, for raili*oad purposes, various inlets and chan- 
nels on the west coast of the mainland to the north of Vancouver Island, 
and that he would accompany me, and the same means of transport be 
thus made available for both the railroad and the geological explorations. 
Early in May Mr. Marcus Smith, Chief Engineer of th^ Canada Pacific Arrivmi of Mr. 
naili-oad surveys in British Columbia, reached Victoria, and as I then 
received definite instructions from him, I lost no time in hiring a sloop sioophiwd. 
of about 15 tons burthen, with Abel Douglas as Captain, and a crew of 
three men. Having placed my field equipment on board, and also the 
provisions required for my own and for Mr. Horetzky's party, the sloop 
left Victoria on the 15tb of May, and on the 19th I followed by steamer, y^!^*^ 
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with Mr. Horetzky'8 two asHistants, and joined the sloop next day at 
Nanaimo. 

Having procured a few additional articles which were required, we left 
Nanaimo on the 2lHt of May, and ai-rived at the entrance to Gai-dner 
Channel on the Ist of June, Here on account of calms and advei*se cur- 
rents we made veiy little progi'ess for several da^'s. On the Tth, how- 
ever, the Hudson Bay Compan^^'s steamer *' Otter" arrived with Mr. 
Marcus Smith and Mr. Horet^ky on lx)ard, and taking the sloop in 
tow brought us in a few houi"s to Kiimino Bay, about fourteen miles from 
the head of Gardner Channel. Mr. Horetzky's explorations inland, 
here, and at the Kitimat, and my own around Gai*dner and Pender Chan- 
nels and Kitimat Inlet were completed by the 1st of August, and we then 
retui-ned to Bella Bella or McLaughlin Bay, on Campbell Island. 

Mi\ Horetzky now wished to proceed up Dean Channel, to make fur- 
ther inland explorations there. But from the great imiformity in the 
character of the rocks throughout the region, already examined, it was 
evident that his explorations would require much more time than mine 
were likely to, and therefore, to avoid delay, I thought it best to sepai-ate 
from him here. I accordingly transferred the sloop to his charge, and 
directed one of the men who accompanied her to take every opportunity 
of collecting specimens of the rocks met with, and at the same time to 
carefully note and recoixi their attitude and characters in such a manner 
as to enable me to form an opinion of the geological structui'e at the loca- 
lities visited. 

On the 11th the " Otter" aiTived at Bella Bella, on her way to 
Wmngel, on the Stickeen Eivor, and I availed myself of this oppoi-tii- 
nity to visit the various places at which she touched, and to return with 
her to Victoria. In this way I procured specimens of the rocks, and 
much valuable information relating to the gencml geological features of 
the coa<^t at a number of points not previously examined between Vic- 
toria and the mouth of the Stickeen Eiver in Alaska. And I wish here 
to express the obligations I am under to Captain Lewes for his uniform 
kindness and coui'tesy, and for the trouble he took in landing and em- 
barking me for the purpose of making obsei'vations at every point at 
which the steamer called. 

On my return to Victoria, on the 20th of August, I discharged my two 
men, and during the remainder of the season, which was occupied in the 
Nanaimo coal-field, I relied on the assistance I could get from Indians or 
others, as occasion required. Early in November wet and stoimy weather 
set in, and on the 5th I returned to Victoria. While there, propainng for 
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my departure for Montreal, I received instmctions from you by telegraph 

to make a collection of specimens of the principal rocks met with in the coUecUon of 

Canons of the lower Fraser River, between Yale and Lytton, and on the Pj««»rwKi 

' *' ' Thompson. 

Thompson, as fai* as Spencer Bridge. I therefore left by the &*8t 
steamer for the mainland, on the 10th, and having carried out tliese in- 
structions reached Victoria again on the 26th of November. 

The specimens collected during the season were then i*e-packed, filling 
seven boxes, which were forwaixied to Montreal. The field equipment 
was properly cleaned and stored at the offices of the Canada Pacific Rail- 
way, and the boat which I had left with Mr. Horetzky was placed by 
him, on his return to Victoria, in the Hudson Bay Company's warehouse. 

On the 11th of December, I finally left Victoria, and reached Monti*ea1 Return to Moti- 
on the 23i-d. 

(tBological Features. 

Prom the foregoing summary, it will be seen that the season's opera- 
tions extended over two geologically and geographically distinct ai*eaB. Twodittinct 
The first embraces the shores of a number of channels, inlets and islands, 
l>iiig between 51° 25' and 56° 5' of north latitude, the whole of which, 
with one exception, are, so far as obsei-ved, occupied by more or less 
crystalline rocks, the precise ago of which can not at present be deter- 
mined. The second embraces the south-eastern ]X)rtion of the main 
Nanaimo coal basin, and several detached portions of it on Vancouver 
Island, as well as others on various islands in the Strait of Georgia, and 
on the mainland at Burrai*d Inlet, and at the mouth of the Fraser River, 
all of which, though separated by water, are probably not geologically 
detached, but foi-m part of the same basin. 

In the area to which my attention was first directed, the general same- sunenenof 
ness of the geological features rendei*s any detailed or elaborate descrip- SJ^j?fn fa!t 
tion unnecessary, and the various localities examined will, therefore, be "^**' 
mentioned as bnefly as possible. 

In your pieliminary report on the geological exploration of British 
Columbia, Rejwrt of Progress 1871-72, page 54, you have grouped the Grouping of rook 
rock fonnations under the following divisions — revei-sing the order of '®""**'**'** 
their deposition — which subsequent explorations have affoi'dcd me no 
grounds for deviating from : — 

1. Superficial depoeits. 
IL Volcanic series and coal and lignite group of the mainland, and the coal-rocks of 

Vanoouver Island, 
in. Jackass Mountain group. 
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IV. Upper Cache Creek group (Marble Canon lixneetoneA.) 
V. Lower Cache Creek group. 
VI. Anderson River and Boston Bar group, and upper rocks of Leather Pan and 

Moose Lake. 
VII. Cascade Mountains and Vancouver Island crystalline series. 
VIII. Granite, gneiss, and mica schist series of the North Thompson, Albreda Lake, 
and Tdte Jaune Cache, including the micaceous schists of the Cariboo 
district. 

Only two, or perhaps three, of the above divisions, namely, I., VII. 
and YIII., appear to be represented in the area under consideration. 
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l,'^ Superficial Deposits, 

In describing these the character of the vegetation and other surface 
features will also be briefly noticed. 

Deposits of stratified clay, sand, and gravel are of rare occurrence; but 
around the shores and on the lower parts of the mountains, the rocks are 
for the most part directly overlaid by a thin layer of black vegetable soil, 
which supports a tolerably thick forest, consisting of white spruce, white 
pine, and cedar, many of the trees measuring from two to three feet at 
the base, and running up from foi'ty to sixty feet without a branch. The 
great extent of these forests, and their proximity to navigable waters, 
are elements which at no distant date will probably make them of very 
considerable value and importance. 

At elevations of from 1,500 to 2,500 feet, the trees are stunted, and bare 
rocky surfaces prevail and extend upwards to where, unless too precipi- 
tous, they become covered by extensive fields of ice and snow at Irom 
3,000 to nearly 7,000 feet above the water. In many places snow and 
ice slides or torrents of water have swept down the sides of the mountain, 
carrying everything before them into the sea below, their coui*se being 
marked by long lanes of bare smooth rock from a few feet to as much 
as a hundred yai-ds in width. 

Similar features are characteristic of the shores of all the undermen- 
tioned channels, sounds and passages : — 

Fitzhugh Sound, Fisher Channel, Dean Channel, Gunboat and Lama 
Passages, Seaforth Channel westwai-d to Miibank Sound, Matheson 
Channel, Oscar Passage, Finlayson Channel, Tolmie Channel, Grraham 
Reach, Fi*aser Reach, Ui-nula Channel, McKay Reach, Wright Sound, 
Douglas Channel, Verney Passage, Pender Channel, Gardner Channel, 
and Kitimat Inlet. 

Around Kitimat Inlet there are a few places where the land is coni*pa- 
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ratively level, and a belt of level land extends along the Kitimat Eiver, ^^iiJ'jJiJJ 
which falls into the head of the inlet. This belt is from four to seven "d River, 
miles wide from east to west, and not less than thirty miles in length from 
north to south. In one place where a slide has occurred on the bank of 
the river, the deposits of brown sand, with some clav, which form this ^Sd^Sd'ST*****' 
level tract are seen to be about 200 feet thick. The whole of it is cover- 
ed by a thick growth of white spnice (Abies aJUbd) and some hemlock, fi-om ^JJ;^'^*^' 
one to two feet in diameter at the base. A small species of birch is also 
occasionally met with. Another locality where similai* deposits were 
observed is at the Kitimat Indian Summer Village, about three miles ^^vuSje. 
south from the head of the inlet on the east side. Here a terrace of brown 
sand rises behind the village to a height of from 100 to 150 feet, and oc- 
cupies an area of about 20 or 25 acres. On the west side of the inlet a 
few miles further south, at the mouths of two un-named streams, there 
are from thirty to forty acres of flat land. At the mouths of these 
streams, as well as at the mouth of the Kitimat Bivor, there is a belt of 
land, covered with strong coarse grass, which is flooded by the tide at onM. 
high water. At the mouth of the Kitimat River the area of it can not 
be much short of 200 acres. The grass would, if properly dried, make 
good hay. 

At Bella Bella, on Campbell Island, there aro a few acres under cul- lwmi under 
tivation. At Metlah Catlah and Fort Simpson, in Chatham Channel, Siiia^BeuL 
likewise a few acros are cultivated — at the former place by Mr. Duncan, and Fort simp- 
and at the latter by the Hudson Bay Company. At both places, but 
especially at Metlah Catlah, the Indians have small gardens, and grow 
cabbages, onions, carrots and potatoes with considerable success. It is 
said that on account of the want of sufficient sunshine and the excess of 
rain, grain will not ripen in this region. 

Vn. — Cascade Mountains and Vancouver Island Crystalline Series. 

The examination of these crvHtalline rocks (with which some are per- 
haps included that belong to group VIII.) was commenced on the south 
at Cape Calvert, the extreme southern point of Calvert Island, which oapecaiYert. 
forms a part of the western shore of Pitzhugh Sound. The Cape rises to 
a height of about 1,200 feet, and on the same island about twelve miles 
to the north, Mount Buxton rises to 3,430 feet. On both sides of the Mount Buxton, 
Sound the mountainfl are I'arely less than 500 feet in height, while near 
the entrance to Burke Channel, they rise to as much as 3,380 feet. These 
conspicuous elevations, like the shores from which they rise, consist al- 
most entirely of a light grey syenite, or syenitic granite, composed of orey syenite. 
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white feldspar, quai-tz, black hornblende and black mica. Similar rocks 
extend northward on both sides of Fisher Channel, and are also seen on 
Denny .Islands on the west and as far as Even's Arm on King's Island 
on the east. At McLaughlin Bay, or Bella Bella, on Campbell Island, 
there is a considerable extent of fine-grained gi*anite, composed of yel- 
lowish-white feldspar, quartz, a little dark-colored hornblende and Bcalee 
of silvery mica. In Gunboat Passage, the rocks ai*e a finely laminated 
grey gneiss, containing both hornblende and mica, and dipping south at 
an angle of 65^. Similar rocks prevail on both sides of Dean Channel to 
some distance beyond Cascade Inlet, the rocky masses nsing on both 
sides abniptly fi-om the water to heights of fix)m 2,000 to 6,000 feet. 

Don, Lake, Lady, Maiy, and Dowager Islands, which lie to the 
north-east of Milbank Sound, are all composed of grey gi'anitic rocks, 
which rise in escai'pments from the water's edge to heights varying from 
600 to 2,400 feet. In these rocks, black hornblende sometimes predomi- 
nates, but genei*ally white feldspar, quartz, and black mica are most 
abundant. In many places they exhibit contorted and twisted lami- 
nation, while at othei*s they i-esemble crystalline intrusive masses in 
which no ti-ace of laminated sti-ucturc can be detected. The general 
strike of the laminated portions is about W. 12° N., and E. 12° S. On 
Lake Island to the south of Moss Passage, there is a small patch of conglo- 
meitite sandstone lying nearly flat on the uptui*ned edges of the gneisees. 
It resembles some of the conglomerate sandstones of the productive 
coal measures, or division A., Report of Progi'ess, 1872-'73, page 35 ; and 
although no fossils were observed in it, I have no doubt that it belongs 
to this division of the coal-bearing Cretaceous rocks. Its presence hei-e 
is of great interest, ai) an evidence of the former extension of the Creta- 
ceous formations throughout the region, and of the enormous amount of 
denudation to which they have since been subjected. At Parker Point 
on Roderick Island, to the north of Milbank Sound, bedded dioritic 
rocks are well exposed, in thicknesses of from six inches to one foot. 
North waixl from this point and from Jorkins Point opposite, on Swindle 
Island, both shores of Finlayson Channel, as far as Cone and Jane Islands, 
consist of similar dioritic strata. 

Sai*ah Island, the south end of which is about one mile north 
of Jane Island, is a long narrow Island lying between Finlayson 
Channel on the east, and Tolmie Channel on the west. From the 
south end of Sarnh Island northwaixi to a small cave on the west side 
there is no change in the rocks, but on the eastern side of the cave 
they are associated with pinkisb-colored,[compact limestone, interstratified 
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With greenish-grey beds holding crystals of white calc-spar and small 
specks of silvery looking iron pyrites. The beds are from half an inch 
to one foot thick, and dip S. 63® W. < 74°. Proceeding north in 
Tohnie Channel for about eight miles, dioritic rocks only are seen on 
both side^, after which, on the west side, they are again associated with 
limestones. The strike of these beds is N. 11° W. and S, 11° E., but 
as the dip is either vertical or at high angles in both directions, it is 
impossible to be certain whether the following section of the bods is *»«**«^n toI- 
in ascending or descending order : — 

rr. IK. 
Browniah black hornblende and mica schist, finely laminated 

in thicknesses of one-tenth of an inch to one inch 52 

Grey, crystalline limestone 4 6 

Concealed 120 

Bluish -grey limestone, finely laminated 24 

White, coarsely crystalline limestone 2 6 

Closer grained yellowish-white limestone, finely laminated . . 6 
Very coarsely ^crystalline limestone, white, with a bluish tinge 17 6 
Limestone, same as last interstratified with brown-weathering 

calcareous mica schists; silvery white mica abundant. ..32 

Concealed 6 

Limestone and schists same as last 18 

Limestone and schists same as last, with grey dioritic beds . . 60 

Concealed 12 

Grey siliceous beds, slightly calcareous, weathering to a red- 
dish-brown and finely laminated 31 

Coarse grey limestone, alternating with grey dioritic layers 

in thicknesses of a quarter of an inch each 25 

410 6 

The next five miles northwaixl in Tolmie Channel, to Graham Beach, 
are occnpied by the usual dioritic rocks and gneisses. They ai*e for the 
most part finely laminated, and strike N. 46° W. and S. 46° E, 
At the entrance to Graham Channel they are again interstratified ormhamciuui- 
with grey cry.ntalline limestones, and were obsei'ved for about a 
mile along the coast or to a little north of Green Inlet, opposite which 
the beds dip N. 46° W. and S. 46° E. < 12° to 40°. For about 6 miles 
farther along Graham Eeach to Swanson Bay the rocks are all gneisses. 
InSwanson Bay the beds are finely laminated, and consist of greyish swuifonBuy. 
black mica schists, alternating with light grey beds, composed of white 
qnartz, feldspar, and silvery mica, with fine specks of black hornblende. 

From Swanson Bay to Warke Island at the commencement of Fraser prwer Reach. 
Beach, a distance of about fifteen miles, the rocks ai-e less laminated, 
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and more granitoid in chai*acter, and from this north waitis for a distance 
of al)out twelve miles on both sides of Praser Reach, granite, composed 
of white feldspar, quartz and fine scales of black mica, is the prevail- 
ing rock. Sometimes the mica is very scarce or is replaced by 
black hornblende. (Jontinuing northward and westward from Eraser 
Reach, similar rocks arc met with at the following places : On both 
sides of McKay lieach ; at Turtle Point on Gill Island ; on Pwmise 
Island and Hawkesbury Island ; on the mainland north-west of Douglas 
Channel ; on the east and west side^ of Ursula Channel to Mary's Point, 
and thence to Point Stainforth at the entrance to Gaixiner Channel. 
The extent of this area from south to north is about forty-four miles, or 
from Fraser Reach to Point Carey, on Hawkesbury Island, and from 
west to east nineteen miles, or from Douglas Channel to Point Stain- 
forth. How far these rocks extend beyond the area examined can only 
be determined by future exploration ; and even within it it is not impos- 
sible that other formations may exist which were not obsei-ved. One 
place may be noted where rocks of a somewhat different chai'acter were 
observed. These occui' on the north side of Kit Kia-tah Bay, on the west 
side of Douglas Channel. They consist of finely laminated beds of 
blackish hornblende schists interstratified with gi*eenish chloritic and mi- 
caceous schists, which ai'e sometimes calcareous. There are also some 
thin beds of yellowish crystalline limestone with scales of black mica. 
The hornblende is generally finely disseminated, but where chlorite and 
mica predominate it shews itself in large scattered crystals, which from 
their superior hardness appear in relief on the weathered surfaces. Thci^ 
beds are all of them much twisted and disturbed, but their general stnke 
is N. 68^ W. and S. 68^ E. < 51°. They occupy the north side of 
the bay above named, and extend to the northwai*d along Douglas 
Channel for about half a mile, when they are succeeded by gi-ani- 
toid rocks, though their contact with the latter was not seen. 
- Among the broken up beds on the north side of the bay (Kit Kia-tah) 
there are numerous pieces of the softer i-ocks, which have been 
carved to represent vaiious animals — fishes, birds, and quadrupeds — as 
well as grotesque humun faces. The manner in which these occur mix- 
ed with the loose material along the beach would indicate that they 
aie of considerable antiquity. The Indians residing in the neighbor- 
hood say they have no knowledge when or by whom these curious 
relics were fashioned. 

The rocks remaining to be noticed are in Gardner Channel eastward 
from Stainforth Point, and in Pender Channel northwaixi from the 
same point to the head of Kitimat Inlet. 
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On the Qoi-th side of the entrance to Gardner Channel, in Crab Bay, Mica ichtot in 
the rock i8 a finely laminated toica schist, dipping S. 45° W. < 81°. On ^^^ ^^ 
Channel Island, as well as on the south shore opposite, are gi'ey and 
black mica schists, which at the latter point are intersti*atified with 
blaish-yellow crystalline limestone, in beds of from two to six inches cryBt*iUn« 

limestone. 

thick. The greatest thickness wholly of limestone is about twelve feet, 
while the total thickness of the calcai-eous group is not less than 100 
feet, dipping N. '77° B. < 65°. At about seven miles from Stainforth 
Point, and thence to and around Tnumph Bay, on the south shore, the Triumph Bay. 
rocks are often obscurely laminated. They are for the most part com- 
posed of white feldspar and qnai*tz, with scales of black mica. The strike 
where observable is nearly north and south. On the north shore of the 
Channel, about four miles eastward from Triumph Bay, the dip is S. 67° 
E. < 21°, while about one mile fui-ther east, on the south shore, it is S. 
52° W. < 60°, and five miles fui-ther, on the north side, S. 57° W. < 6-4°. 
The rocks at the three last mentioned localities are grey gneisses, some- omj gnoiamii. 
times finely laminated, but often massive and exhibiting no trace of 
laminated structiu^e. 

Fifty miles eastwaitl from Stainforth Point, or about five miles above the 
mouth of the Elamino River, was the eastern limit of my exploration in 
Gardner Channel. The valley of the Kamino Kiver was examined by 
my assistant, Bobei't McLaughlin, for a distance estimated by Mr. 
Horetsky at about twenty-five miles from the sea. Neither in this upper 
part of the channel, nor in the Kamino valley, was there anything vaiieyofKunino 
observed in the chai*acter and attitude of the rocks different fipom that ^*'' 
which has already been described in its lower portion. Pender Channel Pender dhumeL 
stretches northward, as ali*eady stated, from Stainforth Point to Hopkins 
Point on the east, and Carey Point on the west. Having traversed this 
part of the channel during the night, the rocks were not examined, but it 
is not probable that they differ much from those which were found on 
either side, namely, in Grardner Channel, to the south-east, and in Kitimat 
Inlet, to the north. 

For a distance of about seven miles on the east side of Kitimat Inlet, 
or from Hopkins Point to Kildala Ann, the rocks are grey granitoid and Hopkins Point to 
homblendic gneisses, imperfectly laminated. Near the arm, however, ^^waUArm. 
the lamination is well defined, and at its southern entrance, at the base of 
an almost perpendicular cliff of about 1,500 feet, the rocks ai*e mica 
schist, intei-stratified with beds of dark-gi-ey diorite, and dip N. 60° E. 
< 43° — 56°. At the entrance to the arm on the north, simihir beds were 
obeerved dipping N. 58° E < 73°. Prom here to Eliot Point, and Every 
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Point, respectively south and north of Clio Bay, and around Clio Bay, as 
well as at Tumour Inland, the rocks are either gi'anite, diorite, 
or mica schist. Generally the gneissoid stnicture is oliscure, but soine- 
times well marked. On l>oth sides of the inlet, from Every and Chitter- 
buck Points, northwai-d to its head, similar rocks prevail, excepting at 
about one mile to the north of the Kitimat Indian Summer Village, 
where a mountain, named "Photograph Mountain" by Mr. Horetzky, 
rises to a height of 1,500 feet, and extends to the inside harbour, a dis- 
tance of nearly three miles. The rock composing it is a massive grey 
granite, shewing no trace of lamination, and consisting of a very uniform 
aggregate of greyish-white quai*tz and feldspai', black hornblende and 
scales of mica. 

Specimens of the mcks collected by my assistant, Eobert McLaughlin, 
on two excumons which he made inland fix)m the head of the inlet with 
Mr. Horetzky, one of about 50 miles east, and the other 30 miles north, 
shew them to be throughout either granitoid gneisses, diorites, or mica 
schists. 
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T?ie Coast from Douglas Channel to Wrangel in Alaska, 
As already stated, a tnp was made along this portion of the coast in 
the II. B. Co's. steamer " Otter," but as a landing was made at only four 
points, no detailed description can be given of the rocks genei'ally, 
except at the localities alluded to. As observed, however, from the 
steamer in passing along the shores, they present throughout, or at least 
after passing the fu'st 50 miles up Grenville Channel, very marked differ- 
ences — physical 1}" rather than mineralogically — from those which were 
observed fm-ther south, from Douglas Channel to Milbank Sound ; and 
a corresponding difference is likewise observed in the physical outlines 
of the country, which is far less precipitous, and generally less elevated 
and mountainous. 

From the point above named to Gibson Island, at the head of 
Grenville Channel, the rocks on both sides ai*e distinctly stratified, and 
similar distinctly bedded rocks were noticed on the islands, and on the 
mainland for eighteen miles further north, to a place known as Wood- 
cock Landing in North Skeena Passage. At Woodcock Landing the 
rocks are of a dark blue color, almost black, fine-grained, generally more 
or less calcareous, and show numerous small bnlliaftt specks or grains of 
a mica-like mineral. The beds are from two to ien inches thick, and 
dip N. 24^ E. < 25°— 40°. Similar i-ocks occupy the east sides of 
Sound. Chatham Sound, for fourteen miles further north to Metlah Catlah Bay, 
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where they dip S. 24° E. < -IS^— 30°. At Fort Simpson the bedded Rock, at Fort 
character of the rocks is still very marked. Those observed, and of 
which specimens were collected, are brilliant mica schists, garnetiferoiis 
gneisses, and highly hornblendic crystalline white limestones. The dip 
here is K 52° B. < 24°— 38°. 

At Fort Wi-angel, about 160 miles north-west ft-om Fort Simpson, ibrt wruig*!. 
there are dark blue, or grey, soft, finely-cleaved clay-slates, in which 
nnmerous brilliant micaceous looking spots or scales have been developed. 
They are more or less oblong and seldom exceed a quarter of an inch 
in their greatest length. The faces of these spots are always more or 
less transverse to the cleavage planes, which correspond with those of 
bedding and give a porphyritic aspect to the slate. The natui'e of the 
mineral forming these scales has not yet been determined. Interstratitied 
with the slates, in beds of fi-om two inches to eight inches in thickness, 
is a dark blue, finely-granular, or micro-crystalline rock, which is 
slightly calcareous, and has minute particles of apparently the same 
niicaceous looking mineral thickly disseminated through it. The dip 
of these slaty beds is N. 25° B. < 36°— 45°. 

Though, as already stated, we are not yet in a poi^ition to speak Ageoruryitai. 
authoritatively on the question of the age of this great series of 
crystalline rocks, or to say whether eventually different portions of 
them will be proved to belong to distinct epochs, yet it may be remarked 
that generally they present such a wonderful uniformity in character, 
wherever they have been examined through seven - degrees of latitude, 
from New Westminster on the Fraser Eiver to Wrangel on the Stickeen 
River, and through six degrees of longitude, from Vancouver to Cariboo 
and T^te Janne Cache, as to favor the idea that they constitute one great 
and wide spread series, and that such difierences as have been observed 
ai*e due rather to the degree of metamoi*phism to which they have locally 
been subjected than to any wide 4iffcr©nce in their geological age. They 
are doFubtless the gold-bearing rocks of British Columbia, and will 
probably, when more closely examined, be found to contain other 
valuable minerals. During the past season, however, with the exception 
of traces of galena and of copper pyrites, east of the inner Eitimat 
harbour, no ores of economic value were obeei-ved. 

Ice Grooves. 

Throughout the whole of the inlet and channels which were exa- cji^nneii cut b 
mined, wherever the surface of the rock is exposed, the ice-grooving and *~- 
scratching is very conspicuous, from mere scratches to channels often sev- 
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eral feet in width, and from a few inches to as much as two and three feet 
deep. 

Often they can be distinctly seen with the naked eye, from the sur- 
face of the water to upwai'ds of 3,000 feet above it on the sides of the 
mountains. They run in more or less parallel lines, and are not always 
horizontal, but deviate slightly up or down. Sometimes the rocky sur- 
face resembles that of a field covered with narrow ridges. Where two 
vallies meet, the upward deviation is always well marked on the side of 
the smaller valley. A good example of this occurs at the junction of the 
Kamino Valley with that of Gardner Channel, where on the west side the 
hard gneissose rocks are scooped out in wide deep gi'ooves, occasionally 
undercut on the upper side, and rising from "the level of the water at an- 
gles of from eight to fifteen degrees. 

It would be useless to enter into any great detail as to the direction 
of the grooves. Generally, it conforms with that of the vallies, and the 
movement of the ice has been from north, north-west, north-east and 
east to the opposite point, modified by the sinuosities of the vallies through 
which it passed. 
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THB NANAIiTO COAL BASIN. 

Some further progi'css was made towaitis the close of the season in 
working out -the details of the stnictiire of the south-eastern portion 
of the Nanaimo coal basin, the complicated nature of which was alluded 
to in my last report — Keport of Progress, 1873-74, pp. 96-97. As it is 
not yet completed, the result of the work will be deferred for a futui-e 
report, and I shall now simply mention the localities which wei'e visited 
and examined, and those from which fossils were collected. 

On Vancouver Island, these were Cowitchen Harbour, Maple Bay, 
Osbom Bay, and Hoi-se-shoe Bay ; also two small detached areas or out- 
lid's, the one at Sooke, and the other further to the west, both of them 
in the Strait of Juan de Fuca. In the Strait of Georgia, and in Karo 
Strait, the islands where observations were made, are pai*t of Admiralty 
or Salt-Spring Island, also Sydney, Stuart, Waldron, and Sucia Islands. 
The two last named are now in United States territory, but ai'e geologi- 
cally connected with the Nanaimo coal basin. The rocks of Sucia Islands, 
and of another small island of the same gi'oup, belong to the Productive 
Coal measures, or Division A.— Eepoit of Progress, 1872-73, page 36. 
From these about 400 specimens of well preserved fossils wore collected, 
and have been placed in the hands of Mr. J. F* Whiteaves for examination 
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and desGription. On the mainland, observations wei*e made at Bnrrai-d 
Inlet and on the lower part of the Fraser Biver. 

Coal or lignite in small qoantities was observed at the following coiJ or lignite, 
places : — 

1. On an island of the Sucia group, in lumps of from two to ten 
inches in length and thickness. A good clean coal. 

2. On the beach at the entrance to Sooke Harbour in similar lumps. 

3. On a small sti*eam about seven miles west of Sooke, in a seam 
of about a quailer of an inch thick. 

4. At English Bay outside the narrows at the entrance to Burrard In- 
let; lignite in lumps two or three inches thick, and two to fifteen inches 
long. 

Baring the season a collection of botanical specimens was made. It 
baa since been examined by George Bamston, Esq., of Montreal, who has 
kindly named the plants, a catalogue of which will shortly be published 
in the " Canadian Naturalist.'' 

I have the honor to be, 
Sir, 
Your obedient Servant, 

JAMES EICHAKDSON. 

Geolooical Survey Office, 
Montreal, Marchf 1875. 
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SiRj — In acconiance with instructionB, we beg to submit the following 
Biimtnary Buport on the geological observations made by us, with the 
aepiatance of itr, R W. Ells, in the Pi-ovince of New Brunswick, during 
the past suiuraer, 
iiwj t*f gueijn's Having, ill the previous season, been engaged in the preparation of a 
CoaniiM, geological map of Queen's and Sunbury counties, our attention was, by 

your direction, first given to obtaining the data necessary for the comple- 
tion of the nmne, and more particulai'ly to the determination of the age 
and relationri of the several belts of argillite rocks, which, in the county 
first mentioned, extend along the southern border of the coal-field. We 
have now t*> Htate, as the result of these examinations, that of the two 
gronpK into which, in a previous report (Eepoi-t of Progress, 1870-'7l, 
pp. 191-:200) these argil lites have been divided, viz., <Hhe pale argillite 
series/' and '' the dark argillite series,'' no doubt is now entertained 
A^ ti( i}\m 'n*'« ^y u^ ^^* ^^^ former, as before conjectured, is of Devonian age, being 
Myiiii»isHna, ^^^^ equival on tj though with somewhat different lithological characters, 
of tln> rocks of that age, which, in the county of St. John, have been 
(loNf rihed under the name of the Cordaite shales. There can also be no 
douhl that fhcse pale argillites are more recent than the dai'k argillites 
against which ihoy rest; but although some facts beaiing upon the age of 
jjjo latter have b«en obtained, they are not as yet of a character suffici* 
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ently satisfliotoiy to enable tw to regard their position as definitely 
determined. 

In connection with the above work in Queen's and Sunbury counties, 
a meaaured section was made, with a view to obtain a more accurate idea Seoti<m. 
of the thickness and relations of the several formations traversed. The 
line chosen for this purpose was one extending from Caton's Island, in 
King's county, near Oak Point, on the long reach of the St. John Eiver, to 
the border of the coal-field in Clone's Settlement, Queen's county; this 
appearing to be especially favourable, as intersecting all the formations 
nearly at right angles, and as presenting fewer difficulties of measure- 
ment than would occur elsewhere. This section, submitted herewith, 
shows all the exposures crossed upon, or immediately adjacent to, the 
line of traverse, together with the dip of the stratified rocks, and is 
drawn on a scale of six inches to one mile, horizontal and vertical. 

After making the above examinations in Queen's county, our attention 
was next directed to the county of Charlotte, where, in part, the same chMriotteOounty 
groupB of rocks are met with, and where it was hoped that facts might be 
obtained which would determine the questions left unsettled in the first 
named county. As bearing upon these questions, it seemed desii'able, in 
the first place, to ascertain if possible the age and limits of the groups of 
rocks described in the Beport of 1870-'7l as the ^^Mascarene" and A««ofth6iCM- 
" Kingston" series, to the latter of which a portion of the argillite series S^toD^ierieB. 
of Queen's county bore a marked resemblance, while there was some 
reason to believe that the former, associated with these same Kingston 
rucks in Charlotte county, was of Upper Silui*ian age, like a portion of 
the sediments which in Queen's count}^ lie between the argillites and the 
granite hills. A careful examination was accordingly made of both these 
groups. No &cts tending to fix the age of either were obtained within 
the limits of the Province, but in extending our observations on the 
Mascarene series into the adjacent State of Maine, we were fortunate in 
obtaining information confirming our previous surmises, and definitely 
fixing the horizon of this group as that of the Upper Silurian formation. 
The details of these observations, and some remarks on the relations be- 
tween the different membera of the Upper Silurian fonnation, ai'e given 
below. 

In connection with the study of the different groups of rocks above 
alluded to, the limits of these, as well in Charlotte as in Queen's and Sun- 
bury counties, were for the most part accurately determined, and have 
been laid down upon geological maps, which have been duly submitted. 
As, however, a degree of uncertainty still exists as to the age of a portion 
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of these gi*oupSj it has been thought best to defer the publication of the 
maps and Buitionri, until further examinations shall have been made. 

The only u^^efid mineral, in addition to those already enumerated in 
previous rei>ort'3, obsei^ved by us in the counties examined, is magnetic 
ii-on ore, occuning at what is known as Loixi's Cove, on the southern 
side of Deer Is hind, in Chai'lotte county. It is found in veins from two 
to three feet in thickness, intersecting rocks (slates and imperfect 
gneisses) of the Kingston (Huronian) series, and is of good quality ; 
but its iKJsition od a narrow promontoiy, and mostly below tide-level, 
is such OS to det(*act materially from its value. 

In addition to the observations on the older groups of rocks, consider- 
able attention waa paid to the suiiace geology of the districts examined ; 
the I'esults of which, together with observations previously made at 
other points, will form the subject of a futui'e Eeport. 
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Mascarbnb Series. — (Upper Silurian.) 

In our IieiK)rt on the southern counties of New Brunswick, published 
in the Eei>ort of Progi*ess, 1870-71, there was described, on pages 144 
to 148, a very peculiar group of rocks, spread over a considerable area 
in the south-west part of Charlotte county, whose age could not be 
determined for want of fossils sufficiently characteristic, and which 
was temporarily designated the " Mascarene series." Lithologically, 
the lower part of the group resembles the Upper Silurian and Devonian 
strata seen along the shores of the Bay of Fundy ; but the upper pai't, 
compoi^d cliiefly of diorites, felsitcs and red slates, could be paralleled 
only by crystalline and slaty rocks, of the Coldbix)ok (Hui'onian) group 
of St. John county, &c. 

As explained above, a portion of the last season's work was given 
to a ro-exaini nation of the area where these Mascarene rocks occur, 
with tlie view of ascertaining the bearing on their age of the obser- 
vations made on the Upper Silurian area at Oak Bay, in the previous 
season^ and of both on the Upper Silurian and argilUte rocks of Queen's 
county. 

The hest section of the Mascarene strata, viz., that at the Mascarene 
shore, shows a total thickness of about two thousand feet, the upper three 
hundred of %vbich consist of dark I'cd felaites or orthophyres, weathering 
brick rod, (or becoming salmon-colored where the surface is bleached by 
jieat), veiy tine-grained, homogeneous, full of joints and seams, but com- 
pact and hai-d enough to fonn conspicuous hills all round Passamaquoddy 
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Bay. This group, (Division 5)* was traced north-westward into the rough 
hills back of Bocabec River, where it loses its red color, becomes reduced 
in thickness, and finally merges into stmta resembling those of the upper 
group of the Upper Silurian series at Oak Bay. These beds contain a 
Chonetes resembling C Ndva-Scotica^ but in the Paasamaquoddy felsites, of 
Division 5, no fossils have been detected. 

The underlying group (Division 4) is, at the Mascarene shore, 300 feet WTii«o« ^ 
thick, and composed almost entirely of argillites of a bright rod or green 
color. In the northern and western parts of Passamaquoddy Bay, however, 
diorites and fine-grained, dai*k colored traps are the chief constituents. In 
the northern part, these, especially the argillites, lose their bright tints 
and assume a dark purplish hue. In the south-west pai*t of the same bay, 
the argillites of this group are of a bright red color, and both here and on 
the eastern side they contain numerous shells of the genei*a ModiolopsiSy 
Lingula and Loxonema, — genera which are not considered as trustworthy 
in fixing with precision the age of the beds in which they occur. The 
group (Division 4) appeai*s to be confined in New Brunswick to the vici- 
nity of Passamaquoddy Bay, as we have not found it in masses woi-thy of 
being recognized as a sepai*ate group of beds, either to the south-east of 
that sheet of water, or at any considerable distance north-west of it 

The sandstones of Division 3 are about 400 feet thick in Passamaquoddy ditWoii t. 
Bay, and are more widely distributed than the last group. They ai*e met 
with at many points along the shore of the bay, and at some places con- 
tain great numbers of the shells named above. On being traced up the 
St. Croix River and Cliamcook Valley, they were found to change in color 
to a dark pui*plish shade, and to be in pai't made up of veiy fine-grained 
rocks. They assume here the color and appeai-ance of the Upper Silurian 
sandstones on Oak Bay. Fi-om Eastpoi-t, Maine, near which, at Kendall's 
Head, the group forms a conspicuous cliff facing Passamaquoddy 5ay, it 
was followed westward to the town of Pembroke, Me., and there found to 
form the upper part of the section of slates and sandstones which yielded 
the Upper Silurian fossils described in Prof. C. H. Hitchcock's Report on 
the Geology of Maine. No exposures of the rocks of the group have been 
seen between Passamaquoddy Bay and Deadman's Hai'bor, eight miles 
east of the bay ; but at the latter place there are hai*d sandstones of this 
group, of grey and purplish tints. They have a few tliiu layere of red 
and green slate ar^d occasional thin beds of fine conglonxerate, the pebbles 
of which are chiefly derived fi'om the Huronian protogine, felsite and 

* For Um flab4 TifioiU of t|ie MMoereno t^riM, mo Boport of Frogrem (cr 1870-71 p. 14S« 



SS GEOLOGICAL 6UBVIT OF CANADA. 

Bchist nmr hj. With these fi-agments are a few pieces of black flinty 
Blate. The sandstones of Division 3 extend for some distance in the 
direction of Boaver Harbor. 
DiviAffi % In ihf^ underlying group, Division 2, there is, at the Mascarene 

ehore, a thicknoss of 600 feet of beds, but they do not, like the sand- 
stones described above, come to the surface at other pointa around 
Pae^amaquoddy Bay. About three miles from the latter, however, 
at the head of the second Chamcook Lake, a set of very fine petro- 
iiliceouB rocks, which are almost black, but have a perceptible 
pm-plish tinge, appears in connection with the fine splintery purple 
sandstones of Division 3. The Mascarene rocks of Division 2 are 
also well represented at Wright's Head, in Beaver Harbor, nine 
miles east of the Paesamaquoddy area. Here the strata ai'e more 
earthy than the corresponding beds at the Mascai*ene shore, and the 
more fieaile layei's contain remains of plants. These are of several 
genera, and among them are a narrow Cordaites, a large Cyclopteris, 
probably a Sphetwpteris^ and a cai*polite, and sti*iate and punctate stems 
of ferns- The occurrence of more imperfect remains of plants in this 
groiip ia refenc^ to in a description of the section at the Mascarene 
shore in a foi-mer report. 
iH^WoiiL There remains to be described Division 1, which is about 400 feet 

tbick on the M:iscarene shore, but which does not come to the sur&ce in 
any other pna*t of Passamaquoddy Bay. Outside of this Bay, however, 
at Back Bay of La Tete Harbor, and at Frye's Island, there are slaty beds, 
with oceanic species of Upper Silurian fossils, and in the opposite direc- 
tion, at Oak Buy, the lowest group of Silurian deposits is in like manner 
slaty. 
co4a|wrimn h^ In compminc? the Mascarene deposits with the Upper Silurian beds 
d*jj>j«itji und vp- north of the erystalline belt, in Charlotte county, their place, as near as 
Ouiioita Co. ean bo ascei*tamed is this, — begmmng with the lowest : — 

UrpRR SiLrJiiiH. MlBOtAKm. 

* Grey cUy alat«fl Division 1. Grey felspathic slates 

" 2. Grey and hlack hard siliceous shales. 

Purple sandBtones " 3. Grey sandstones. 

" 4h Red and green slates and diorites. 
Grey petrodliceons heds. ... " 5. Dark red felsites. 

The passage of Divisions 3 and 5 of the Mascarene series into the sand- 
stones and petrcieiliceous beds of the Upper Silurian at Oak Bay, and the 
dificovory that the Pembroke fossils belong to Division 3, and perhaps 
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lower beds, shows that the Mascarene series is nothing more than the The i 

series of Upper 

Tipper Silurian strata under a pecaliar aspect, resulting from the beds suurian ace. 
being deposited in shallow water, and fi-om the mingling of lava and 
Tolcaoio ashes with the higher beds. 

We have the honor to be, 
Sir, 
Tour obedient servants, 

L. W. BAILEY, 

GEO. F. MATTHEW. 
Fbsdsbicton, Niw Bbunswigk, 
MardK, 1875. 



SECOND REPORT 

OH 

THE BORING OPERATIONS 

WITH THE DIAMOND DRILL, 

AT KEWCASTLE BRIDGE, QUEEN'S Co., NEW BRUNSWICK, 

BT 

R. W. ELLS, B.A. 

ADDBBSSED TO 

A. R C. SELWTN, Esq., F.RS., F.G.S., 

DIUCTOR OP THl OlOIiOOICAL 8URTBT OP CANADA. 



S[R, — According to my foimer report on the progi'ess of boring at New- 
castle Bridge, the depth reached, at the time of my leaving the drill to con- 
tinue my \vork of exploitation, was 190J feet ; the last core brought up 
lioing a gi'i-y Coal Measure shale. From the occuiTence of thick beds of 
Lower Cm4K>niferous red conglomemte (withdolerite), about thi-ee and a 
hulfinilct^ north of the place of boring — the stmta of which were almost 
horizontal, the slight dip being to the south — we had estimated the 
thit^kne.Hw of the Middle Cai*boniferous beds at this bridge to be about 200 
f€et> ami ^iupposed we would strike the red conglomerate at that depth. 
On roHiiraing work, which had been inteiTupted about two weeks, by 
the nocess^ity of procuring a new bit from New York, the boring pro- 
Arentfc ipeid. ccedcd flt an average rate of eight feet per day, and, at the depth of 
217 feet 5 inches, passed through the Coal Measui*es entirely, stiiking not 
si&tet ntniurij- tho red conglomerate as we had expected, but a series of grey and blue 
jSLiu^ slates. In the Eeport of Progress for 1872-3, page 208, an extensive 

expogui'e of slates, probably Devonian, is noted as occumng on Coal 
Creek. This we ti-aced up the stream, nearly with the strike, for 
oTcr eight miles, finding the genwal dip to be S. 20** B. < 70°. The 
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expoflure is nearly twelve miles east of Newcastle Bridge, and the 

strike of the slates would cany them under the Newcastle area. The 

boring proceeded in these slates 149 feet 3 inches — ^the total depth Total dspth 

reached being 366 feet 9 inches. The varions bands passed through are 

very like those showing to the eastw^, and lead to the inference 

that this great mass of argillites, whose outcrop shows at several points 

to the south, as at the North Fork of Canaan Biver, and at Canaan River 

itself, underlies all this coal-field of Grand Lake, forming ridges and 

knobs that occasionally protrude through the horizontal sandstones of the 

area, and intervening basins of unknown depth, filled with Carboniferous ouboiiiieroia 

sediments. These sediments consist of thick beds of grey and pui-- 

pie sandstone and shale, which are often interstratifled with beds of 

coarse grey conglomerate, having at the Newcastle area a uniform 

southerly dip, at a very low angle ; so low indeed, that the coal seam of 

Newcastle Bridge reaches the shore of the lake about four or five miles to 

the south, descending in that distance not more than 40 feet. On the 

Boath of the River St. John, ihe beds have a similarly low dip, but to 

the northward. 

On reaching the depth of 366 feet 9 inches, the Directora of the Boring Kopped 
company in charge of the drill were persuaded that fui-ther efforts to luchM. 
obtain coal in that locality would be unsuccessful, and the boring was 
stopped. 

Another company was, however, at once organized, and commenced n«w oompanj 
operations in the latter part of the summer, at a point a little more than 
two miles south of boring No. 2, and nearer the shore of the lake. After 
some time spent in selecting a suitable rock bed, for a start, work was be- 
gan at an elevation about 50 feet higher than No. 2. The engineer was 
iostimct^ to take samples of the borings, as they were obtained. The 
sinking proceeded quite rapidly, and reached a depth of 399 feet, 3 Depth of boring 
inches, striking the slates at a depth of 260 feet 8 inches, which, with the 
allowance for the difference of level at the points of starting, would give 
about the same thickness for the Carboniferous formation as at the 
Bridge. A noticeable difference in the character of the rock was ob- 
served, with the fact that while at the bridge the entire depth of the Coal 
Measures passed through consisted of grey beds, at this third hole there 
were thick beds of reddish and purple shale and sandstone, exactly similar 
to those obsei'ved in the lower part of the shore of the lake. In this case 
also, no Lower Carboniferous was met with, the Coal Measures resting 
directly on the slates. The time occupied in putting down this hole was Time occupied 
about six weeks, and the borings were examined by me on several occa- 
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flions. This company also renounced the idea of finding any lower seam 
of coal in the Newcastle area, and the boring was abandoned. 

The hope of finding lower seams at this place being given up, the 
Government decided to bore in the Clones district, south of the River 
St John, on the property of Dr. W. S. Harding, where coal had also been 
discovered, as well as iron ore. (See Eepoil; for 1872-73, page 217). This 
Bpot was yet nearer the contact with the Lower .Carbonifei*ous than that 
at Newcastle. The drill was removed to the south side of the river in 
the summer of 1874, and while waiting till a roadway could be prepared 
for its being taken to the spot selected, boring operations were com- 
menced in August, on the bank of the Otnabog Biver, where it is crossed 
by the Georgetown Boad, at a distance of eight miles from G^orgetovra. 
Tills boring reached a depth of not quite 200 feet, in which about 140 
t'eet of coarse, grey conglomerate was passed through. The drill having 
got out of order. It became necessary to send it to St. John to be repaired, 
and this locality was abandoned, without reaching the bottom of the 
ibrmation. After being repaired, the drill was removed in October to its 
destination in Clones, and located on one of the streams at the head waters 
of the Nerepis Biver. A new engineer has been appointed, and the 
work is still progressing in that locality. As this spot is even nearer the 
contact of the Middle with the Lower Carbonifei*ous, and the beds are very 
nearly horizontal, the boring will not be of any gi'eat value in determin- 
iog the occurrence of lower beds of coal in this district. 

As yet, therefore, the question of the existence of thick beds of coal 
in the Grand Lake district has not been satisfactorily settled, a point that 
can only be arrived at by boring near the centre of the basin, the holes 
heretofore put down being on the northern and southern edges. On 
being consulted at the termination of the Newcastle Bridge boring, 
our advice was to bore a series of holes — say four — across the centre of 
the basin, which would test it pretty thoroughly. If this could not be 
done, at least a test hole should be bored where the formation has the 
l^reatest apparent thickness. This has always been our advice to the 
Government there, as well as to the Directors of the several companies 
who have had the matter in charge. Hitherto, however, it has not been 
ibllowed, and though the non-occurrence of lower beds of coal in the New- 
castle area, which has long been a doubtful point, has been thoroughly 
t^stablished, there is a possibility that in the intervening basin a greater 
thickness of Coal Measure rocks and of beds of coal may be found which 
may be of great value to the Province. The pwsent railway policy of the 
J^ew Brunswick Government will probably, during the next few years, lead 
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to the constmction of some hundreds of miles of i^ilway, and in this con- 
Deelion alone the discoveiy of new seams of coal becomes a question of 
very great importance. There are many places which require care- 
ful exploration by boring besides Grand Lake, and it is but fair to suppose 
that in a coal area so extensive as that of New Brunswick, careful seai*ch 
may lead to the discovery of some seams that may yield profitable 
returnSy and that may prove a greater inducement for the investment of 
capita], both home and foreign, than the present working at Grand Lake 
now affords. 

Appended are records of the borings, showing the strata passed 
through, and, in the case of No 2, the time employed in boring. 

I have the honor to be. 
Sir, 
Your obedient servant, 

E. W. ELLS. 

GSOLOOIOAL SURVIT OfFICB, 

Montreal, April, 18*75. 



RECORD OF BORING No. 2. 

AT NEWCASTLE BRIDGE. 

(See Report of Progress^ 1872-73, p, 237.) 

IS73. FT. nr. 

Feb, 17. Flaggy grey sandstone 4 

* " Fire clay, grey shale and sandstone 2 3 

" Grey sandstone and fire clay 1 

" Tellowish-grey sandstone, (micaceous) 3 2 

" " " " (fine grit) 2 3 

19. Fine grey sandstone, (micaceoos) 1 

" Yellowish-grey sandstone and fire-clay 10 8 

" Grey conglomerate 1 3 

'* Yellowish-grey sandstone, (micaceous) 2 

'» Darkgrey " " 1 3 

20. Grey conglomerate 1 2 

" Grey sandstone 1 

" Grey conglomerate 1 

March 14. Fine grey sandstone 6 6 

L5. Coarse grey sandstone 20 6 

16. Fine grey sandstone, the last two feet con- lion 

taining fossils and iron pyrites / 

17. Grey shale 6 4 

" Grey sandstone, (micaceous) 1 3 

" Grey shale " 3 5 

18. Grey sandstone 1 

" Grey conglomerate 1 3 

19. Fine grey sandstone 18 9 

20. Coarse quartz grit 2 5 

21. Grey shale 2 

" Grey sandstone 3 6 

22. Dark grey shale 4 

<* Fine-grained grey sandstone 6 4 

" Shaly grey sandstone 1 8 

" Fine shale 7 7 

24. Fine grey sandstone, micaceous and pyri-1 - . 

tons, with seams of fire-clay j 

" Fine grey sandstone 9 3 

" Fine grey sandstone, fossils and iron pyrites. 4 7 

25. Coarse grey sandstone 3 3 

" Coarse grey sandstone, with fossils, iron ) i a 
pyrites, and a band of conglomerate . . j 

April 11. Greenish-grey sandstone, very fine 8 i 
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rr. nr. 

April 12. Greenisb-grey sandstone, very fine (mi- 
caceous) 9 6 

14. Coarse grey grit 10 5 

15. Fine dark grey sandstone 5 3 

16. Grey conglomerate 1 

" Grey shale 1 8 

Hay 2. Grey shale 2 9 

3. Grey conglomerate 11 11 

5. Grey coarse grit and conglomerate 6 3 

6. Grey micaceous slates, with quarts veins .... Q 4 
tf^tt CI f ( f I (( 6 3 

8. Fine " " 8 6 

9. " " " with iron pyrites 8 3 

10. Dark reddish slates 8 2 

12. Grey shaly sandstone 6 6 

14. " slate with quarts veins 9 

16. " " " " 9 

16. " " " " 9 2 

17. " " " " 13 

19^ ti tt tt It ^ 7 7 

20. Olive green slates 9 

21. Grey slates, with quartz and calcspar 8 4 

22. ' " " (micaceous) 8 

23. " " " 9 

29. Bluish slates, " 4 

30. Bluish-grey slates, (micaceous) 9 

31. " " " with iron pyrites 8 

Jane 4^5. Grey slates 6 

6. Dark grey slates 6 

Total depth reached 366 9 

E. W. ELLS. 



EECORD OF BOEING NO. 3. 
(1873.) 

FT. ur. 

Soil 2 

Grey micaceous sandstone 46 

Grey coal shale and fire-clay 8 6 

Red clay 3 3 

Brown and red shale « 23 6 

Grey sandstone I 3 

Red clay and shale 2 1 

Grey shale 8 1 

Grey sandstone 8 9 

Black shale 3 

Grey shale 4 2 

Grey sandstone 6 6 

Brown shale 20 6 

Brown and grey shale 16 10 

Grey shale 20 7 

Red and grey shale 10 7 

Grey micaceous sandstone 36 7 

Piurplish-grey sandstone 43 3 

Hard grey sandy slate 2 7 

Blue slate, with quartz and calcspar 37 1 

" « " 98 II 

399 3 

The borings in this case were collected by Mr. L. C. Wallace, the 
EngiDcor in charge, and examined by me. 

E. W. BLLS. 
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REPORT 

OK THE 

IRON ORE DEPOSITS OF CARLETON COUNTY, NEW BRUNSWICK, 

BY 

R. W. ELLS, B.A. 

ADDRE8SED TO 

A. R C. 8ELWYN, Esq., F.B.S., RG.S., 

DIRICTO& or THB OlOLOOICilL 8CRVBT OF CANADA. 



Sir, — It being deemed advittuble to make a somewhat detailed survey of 

le Iron deposits of Carleton County, New Brunswick, for the purpose 

detei-miuing their extent, I, in accordance with your instructions, 

ceeded to Woodstock on the Ist of May last, and as a preliminary step, 

order to fix accurately the different localities where iron ore occurs, 

Hade as complete a topographical survey as was possible under the 

^rcumstances (it being impossible to take advantage of the streams, 

nng to the high state of the water) of the country between the St. John 

iver and the State of Maine, and extending along the river ft'om Wood- 

ck to Florenceville. The measurements were made in great part with 

^e odometer, additional details being filled in by careful pacing. A map mrp. 

Ishowing all known outcrops of iron ore, and such further infomiation 

[as I could gather of the countrj^ visited, has been constructed on a scale 

I of two and a half inches to the mile, and reduced to a scale of two miles 

[to the inch. In order to shew the exposures of iron ore that exist east 

] of the river, I have enlarged Wilkinson's Province Map of that part of 

the country, as I had not time to make a topographical sui-vey of it. 

The outcrops of ii-on ore, as will be seen by the map, are quite numer- 
ous, extending in a general north-east course from Campbeirs Corner, 
near Jacksonville, to Flanigan's Hill, on the River St. John. The ore is 
found in a series of hills, with an average height of about 300 feet above 
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jactaonTiUe. the wharf at Woo^lstock. These, in the vicinity of Jacksonville, are 
known as Moody's Hill, Iron Ore Hill, Maple Hill and Flagstaff Hill. 

Beginning near Campbeirs Corner — at Moody's Hill — we find four 
openings, three of which are of considerable size, and have yielded 
a quantity of iron ore, amounting in all to about 20,000 tons. The 
lowest opening on the slope of the hill is Adam Camie's. Hero two 
beds of ore are exposed— one of one foot and a second of three feet 
in thickness. The ore is a rich looking, compact hematite, embedded 
in dark i-usty slates, dipping W. 33"* N. <85° — 90°. The second opening 
• — ^Theodore Caniie's — is a quarter of a mile N. R. of the fii'st, and near 
the summit of the hill. • Here the containing beds are red and gi*eon 
clay slates, the red slates being strongly charged with hematite, and 
all very much twisted. This bed of ore is of unequal width, i^anging 
fVora five to fifteen feet, and a large quantity of ore has been removed 
from it. Opening No. 3, Hamilton Emoiy's, is 320 yards W. 20° N. 
from No. 2, and in a bed the coui'se of which is W. 30° S., and the 
thickness about nine feet. The opening extends for about seventy yaixle 
along the strike. The containing rock is a blackish slate, with veins of 
quartz. None of these beds of ore have been worked to a greater depth 
than twelve feet. There is another opening on the sti'ike of the Emory 
bed, fui'ther to the N.E., but it is of very small size. The height of 
Moody's Hill above Woodstock Wharf is 280 feet by bai'ometer. 

ironOnHUi. Ii'on Ore Hill is the chief place from which the ore used in the 

Woodstock furnaces was taken. Here there are a great number of ore 
beds. The containing rocks are very fine, dark red and green, micaceous 
slates, stained black on weathered sui'faces, pixjbably fix)m the presence 
of manganese. The faces of the beds of ore ai'c in many places slicken- 
sided, and exhibit much iron pyrites in cr^'stals and masses. Small veins 
of calcite also occui*, and the ore is often very calcareous, and associated 
with considerable quui'tz. The slates are very sti'ongly charged with 
oxide of ii-on, and hold numei-ous small concretions. The course of the 
ore beds is very in^egular, following the twistings of the slate ; it varies 
from N. 3*7° E. to E. The slates have a pretty unifonn dip, where not 
contorted, of N. 45° W.f< 85°. The veins or beds of oi^ vary fVom one 
to sixteen feet in thickness, and have not been worked deeper than twenty 
feet. About 50,000 tons of ore have been extracted, the principal openings 
being about twelve in number, though there are as many more smaller 
ones. 

Pi*oceeding northward the next exposures are on a'hill about midway 
between Ii*on Ore Hill and the Jacksontown post office. The first 
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opening is (rood's, or Everett's. Here the ore is from six to twelve 
feet in thickness, with a strike of N. 20® W. It is a red hematite, 
like the last, and appears to be a rich ore. TOO yards N. W. from this is 
the Stevens Mine, where several openings have been made, but no 
regular mining done. On. the western slope of the hill, half a mile 
north of Everett's Mine, is Kimber's Mine, from which a considerable 
quantity of ore has also been taken. 

Going north, the next opening is near the Jackson town post office, and 
is known as Palmer's Mine. Here the ore is blacker and heavier thoQ 
much of that previously not«d, containing apparently more manganese ; 
the associated slates have a dip of W. 30° N. < 90°. The ore beds are 
crooked and apt to run out suddenly, and vary from eight to fourteen feet 
in thickness. On the crest of the hill, about ten rods to the south of the 
opening, is a ledge of conglomerate, composed of fragments of slate and 
limestone, cemented by a calcareous paste. Imperfect remains of crinoid FomIIb. 
stems could be obsei-ved in the limestone pebbles, but wore so indistinct 
as to be worthless for determination. From this opening about 200 tons 
of ore have been taken, which, accoixiing to Mr. Palmer, was nearly 
one-twclflh heavier than the average of that fix)m Ii'on Ore Hill. This 
last opening is five miles noi-th of the foundry at Upper Woodstock. 

Still going north, on the road to Williamstown, we pass frequent ex- 
posures of red and green slates, and at a distance of two miles, on the lot 
of Ml'. Jarvis Easty, on Flagstaff Hill, several outcrops of ore are found. FUgstaff mu. 
The slates here are bluish-grey and calcareous, and dij) W. 35° N. < 90°. 
As no openings have been made, we could not determine the thick- 
ness of the deposits, but there seems to be a large quantity of the ore, 
much of which is very hard and black, differing in appeai'ance from that 
of the other localities, and containing a good deal of manganese. A 
specimen examined for phosphoric acid gave 2*45 i)cr cent. 

North of this, no more exposures of iron ore are seen till we reach 
Flanigan's Hill, on the Eiver St. John, eighteen miles above Woodstock. pi«iigitti»B hui. 
Here there are thick beds of red slate, and on the southern slope of the 
hill many loose pieces of iron ore were seen. The bed from which they 
were deiived was covered over at the time of our visit, although it had 
been opened up previously by explon'ng parties from the Woodstock 
foundry. The ore is stained black, and resembles that o^ Jackson town. 
On the slope of the hill, there is a very good quariy, from which the Building stone, 
stone for the raih-oad biidge over the Beccaguimic was obtained. The 
rock of the quarry is the usual grey calcareous slate, and although it is 
much contorted, it splits out in quarrying into fine blocks of good size* 
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The qiiarrv is only about 800 yaixis from the bank of the river, and will 
no doubt bo valuable. The red slates of Fianigan's Hill with their asso- 
ciateil iron ore were traced aci-oss the river at this point by Mi\ Eobb.* 

Following the strike of the slates south-west from the principal deposits 
in Jacksonville, we find at a point on the main road between Woodstock 
and Houlton, about one mile east of the boundaiy, another outcrop of 
hcnmtitic slates; the ore, however, is in femall quantity where exposed, 
but ir 18 stated that there is a large deposit on the same strike in the State 
of Mjiiite^ about two miles south of the town of Houlton. This deposit has 
been referred to by Prof. Hitchcock in his report on the Greology of 
Maine, itnd the ore said to be similar to that of Jacksonville. 

Nc^ar tlie town of Woodstock, the gi'ey calcareous slates of the iron 
(Uwirict ai-e bounded on the south by a haixi, greenish, crystalline rock, 
which in some places weathern inist}^, and in others white or grey. It is 
niiuh intersected by veins of quartz, and in several places appeai-ed 
U* di\} W. 36° N. < 70°. Masses of this greenish ixxrk shew through 
the slates in several places, as in the river below Florenceville and in 
M<mn1 Oolight Settlement. The line of contact could not be seen, being 
Rffli ccfiiiriowior- overiai'l above Woodstock by a mass of red ferioigi nous conglomerate, con- 
si wtirt^' of lobbies of quartzite in a deep red calcareous paste, which contains 
7*B<j ]m- L:ent. of peroxide of iron. The conglomerate shows for a 
brLm<lth of 300 yards at the foundry, but appai-ently runs out about 600 
yanls notuh, just cix)8Hing the Jacksontown road. It can be readily traced 
Ly the red colour it imparts to the soil, as well as by its frequent 
expnsiirc^Sj and extends nearly to Victoria Comer, ten miles above Wood- 
stock. It has a dip of N. 45° W. < 45°— 60°, conforming in strike 
with the elates and quartzites that bound it on either side. As it has a 
Huu'h lower dip than either the slates or quai-tzites, and runs out just by 
the vilhi^e of Upper Woodstock, it would seem to have the character 
of a eballow basin resting unconformably on the older rocks. In his 
I'oijart on Maine, Pi*ofessor Hitchcock, who examined the locality 
bt it^fly , has expressed this view. The red paste of the conglomerate was 
HBeti to some extent as a flux in the smelting of the hematites of Jack- 
sonville. 

On tho oast side of the River St. John, several exposures of iron ore 
hare bren noted. An examination of this part of the country was made 
by Mr. l^Mward Jack; of the Crown Lands Department, and myself, and 
Kpo<<imcus obtained from all the localities that were accessible. The first 
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oipoBure of red and green slates, on the east side of the river, noted by 
OS, occurs near the junction of the Lower Newburg Bead with the Biver 
Boad. Mr. Jack found indications here of a deposit of hematite, which, 
however, is probably unimportant. The associated rocks are of a 
quartzose nature. Passing up the Biver Boad, at the mouth of the 
Little Pokiok, just below the mouth of the Beccaguimic Biver, is a large 
exposure of a coai'se grey conglomerate, stained with manganese, which 
has already been noted by Mr. Charles Bobb* in his re]X)rt on this 
locality, and traced by him on its extension eastward. It is, as he says, 
the probable continuation of the red Lower Carboniferous conglomerate 
band seen on the other side of the river, and terminating nearly 
opposite. Passing this, calcareous slates ai*e the prevailing rock, caieanouf 
interstratified, however, in many places with beds of itither coaree '****** 
greenish sandstone, somewhat i-escmbling diorite in appearance. Leav- 
ing the main Biver Boad at the village of Hartland, the road to 
Glassville runs up along the south bank of the Beccaguimic Biver, and 
on lot No. 2, occupied by Jas. Thomas, the beds of red henllitite are 
again seen. The ore occurs here in small veins, three in number, from 
one to two feet in thickness, and very black on weathered surfaces. In 
connection with this bed is a very curiously banded limestone, con- 
taining about eight per cent, of iron and a large proportion of man- 
ganese. The enclosing slates ai*e of the usual red and green colours, 
and calcareous like those of Jacksonville. They dip N. 35^ W. < 85^, 
and their strike would carry them across to the principal deposits 
of Jacksonville, so that they are probably a continuation of those beds. 

Going uj) the Beccaguimic River road, we found the next exposure at 
the fork of the Coldstream and the Beccaguimic. The ore, which occui*s 
here just at the roadside, was ti*aced on its strike for a distance of nearly 
a mile, showing a width of from three to four feet. In chai*acter it is 
similar to that on the Thomas lot, and a band of manganesian limestone iiMiguieriui 
is also associated with it ; as it is directly on the strike of that last noted, 
it is probably a continuation. There seems to be an abundance of ore 
at this place. Its quality has not yet been tested ; but, if free from 
phosphorus, it would be most valuable for mixing with the other 
harder oi-es. No other exposures of hematite were met with on the 
road to Glassville, though there are numerous bands of red and green 
slate, and occasional interatratified beds of greenish dioritic-iooking 
sandstone. 
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At Miller^s Conier, Glassville, as was foimerly conjectui'ed by Professor 
Hind, the hematites are again exposed on lot 31, which is owned by Wm. 
Love. Numerous blocks of ore are found on the slope of the hill, which 
must be from a bed of considerable size ; the exact thickness, however, could 
not be ascertained, but the outcrop was seen in places by Mr. Jack 
on a fonner visit. This bed crosses the road from Shiktehawk to MirSr 
michi Eiver neai* the Conier, and re-appears on the north side of the 
road. Another exposure was reported on the cross I'oad to Tobiquo 
Eiver, about two miles east of Miller's Corner, on the property of 
Wm. Hayes, who found it while digging a well ; but this was filled 
up when we were there, and no trustworthy details concerning it could 
be obtained. 

Going west from Miller's Comer, on the road from Glassville, to the 
mouth of the Shiktehawk, about one mile and a-half west, thei*e is a 
thick, calcareous band crosses the road. The quantity of iron in this, 
however, is small, not exceeding nine per cent., although thei^ is over 
twenty per cent, of manganese. A little ftirther west this bed is followed 
by a large belt of bright red slates, having the usual north-westerly dip. 
Half way between Miller's Conier and the River St. John, the greenish 
sandstone occurs in large ledges, and appears to fonn high hills to the 
south, being succeeded again to the west by calcareous slates. 

In the parish of Brighton, at Pole Hill, the so-called ores have been 
seen by Mi\ Jack, and are pronounced by him similar to those of the 
Beccaguimic. No complete analyses have been made of those from 
this side of the river, but simply determinations of iron. These gave 
for the specimens from the Thomas lot only eleven and a-half per cent, 
of iron. The beds are very calcareous, and, if free ft'om phosphorus 
and sulphur, would afford valuable material for fluxes. 

The ore beds of Jacksonville and vicinity do not seem to be repeti- 
tions of the same bed, but rather to occur in a series of parallel belts, 
having the same genei*al strike and inclination. The deposits on the 
eastern side of the river are less compact, and contain a lower per- 
centage of iron, with more calcareous matter. No complete analyses of 
any of the ores have, to my knowledge, been made, with the exception 
of those fi'om L'on Ore Hill ; but it is not improbable, considering tlie 
great extent of the deposits and the different character of the ores 
outwardly, that localities may yet be found where the beds will prove 
to be of better quality. While the f\irnace was in blast, it is stated 
there was a manifest difference at times in the character of the iron 
produced, and while in general it was cold short in a high degree, from 
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the presence of phosphorus, some of the pigs equalled in tenacity the 
beat Scotch brands. 

Fop the ibllowing information conceniing the operations at the 
Woodstock Furaaces, I am largely indebted to. David Muni'o, Esq., of woodttock Pur- 
Woodstock, as well as to my own observations. The location of the 
works is on the south side of Lane's Creek, at its junction with the St. 
John Eiver, and just above the village of Upper Woodstock. Here 
there are several terraces, and the furnaces were so built that their 
tops were level with the second teiTace, the charges by this means 
being dumped in at the tunnel head without the expense of hoisting. 
The first ftirnace erected was thirty-seven feet high and thirty-three feet 
square at its base, having three iwyer arches, built of Gulquac sandstone 
with Stourbridge lining. The size of the crucible was three feet six 
inches by four feet, and six feet high ; the fmniace was nine and three- 
quarter feet in diameter at the boshes, and the twyers were two feet 
above the bottom of the crucible. The capacity of this fui'nace was 
seven tons per day. Later a smaller one was built, enclosed in boiler 
plate, having a circumference of forty feet, and a capacity of five and 
a half tons per day. This is lined with Stourbridge bricks. There were 
two high-pressure engines, with cylindei'S sixteen inches in diameter Enginci. 
and four feet 8tix)ke, of twenty-six nominal horse-power; two blowing 
cylinders, six feet by five, with an air receiver, twenty-eight feet by 
four feet ten inches. Steam was generated in five boilers, twenty-eight 
feet in length by three feet three inches in diameter, and was maintained 
by the waste gas from the head of the furnace. The fuel used was 
chiefly hardwood charcoal, from maple, birch, and beech, yielding at the 
kilns forty-five bushels of charcoal to the cord of wood. The cost of the 
wood at the kilns is about $2 or $2.50 per cord. There were ten charcoal chftrooAi kUm. 
kilns, with an average capacity of seventy-five cords of wood, and a 
production of 2,800 to 3,200 bushels of coal. The quantity of ore used 
was, on an average, three tons to the ton of pig, and the cost at the 
furnace $1.20 per ton. One hundi'ed and twenty-six bushels of charcoal 
were required per ton, at a cost of seven cents per bushel, and the cost 
of pig produced was $20 to $22 per ton. Much delay and expense has 
occ^irred by the frequent stoppage of the furnace for repairs, which 
were deemed necessaiy every four or five months, keeping the furnace 
idle about two months in the year. * 



*Theoperattonaat the Woodstock furnaces haye already been descril)ed b} Dr. Harrington, Report 
off Pregrev, 187»-74, p. 881. 
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Aiiiu^iM iij Mf . The average of mix analyses of ore from Iron Ore Hill, made by 
John Mitchell, E^q., of London, gave: — 

Metallic itm 35'693 

Sulpljuric Bcid '723 

Plitiaphoric acid 1*298 

AiaiyiM by Mn An analyeis oi the pig, by Mr. Wendt, M.B., a graduate of the Columbia 
Schw>l of Mines, lately connected with the antimony mines at Prince 
William, gives; phosphorus 1'032, sulphur -005, manganese 3'460, 
ii^n 93'Oft. It la to be regretted that some of the samples of ore from 
other locaHties have not been analysed. 

The orea occur at a diijtance of only a few miles from the fVirnaces, the 
descent to which fiom the mines is easy and gradual. The Rivi6re du 
Loup Railroadj moreover, will affoixi additional facilities for the develop- 
ment of the mines, iw no difficulty will be experienced in sending away 
u'on at any time, or in transpoi'ting fuel and flux to the furnace. Under 
these eircum stances it is to be hoped that with a proper selection of tbe 
oi^s successful i-eaults may yet be obtained at Woodstock. 

T have the honor to be, 
Sir, 
Your obedient Servant, 

E. W. ELLS. 

Gboloqical Survey Oppicb, Montrbal, 
ApriL 1875. 
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Sib, — Ab you directed, I continued my investigations last suroroer 
in the townships in the rear portion of the (bounty of Lanark ; namely, 
North Sherhrooke, Dalhousie, Lanai-k, Ramsay, Levant, Darling and 
Pakenham, through which I succeeded in tracing out the distnbution of 
the more impoi-tant bands of rock. These explorations have enabled me 
to form a tolei-ably complete geological map of the whole of Lanark oeoiogiaa map. 
County, from the waters of the Sideau on the south, to within a short 
distance of the Madawaska Siver on ^he north; excepting, however' 
portions of the townships of Darling and Pakenham which were inap- 
proachable, owing to the extensive bu^h fires which raged there through 
the whole of the summer of 1874. 

Before commencing work m the rear ^f Lanark County, I spent some Preliminary 
time in making additional surveys and corrections in a portion of the °p®™"**™- 
township of North Burgess, which were necessary for the small map 
accompanying my report for 1872-73 ; in enquiring into the cause of the 
cessation of work at the apatite mines ; and in i*e-examining the iron ore 
deposits of South Sherbrooke, North Crosby and Bedford, now rendered 
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more acceesiMe by the approach of the Kingston and Pembroke Bailroad, 
which la said to be gi*aded as far as the Nari-ows of Sharbot Lake, in the 
towiiBhip of Oso. On the completion of my surveys in Lanark, and 

ScoUon m the toivat'ds the close of the season, I went westward to the Addington Boad, 
ill Addiijgton County, and completed a general section of the rocks. 
irom the re<i granite area of Anglesea to the granite or gneiss area, 
known m tht^ " Bald Mountains," in Sheffield township, in all a distance 
of about twelve miles, and fui*ther examined the country along the east 
side of the Salmon River, on the eastern flanks of these " Mountains," 
between the viUages of Tamworth and Arden, in Kennebec. These 
surveys enablod me to connect those heretofore made by Mr. Alexander 
Murray with my own, ancf to detennine the geological horizon of the 
i-ocks mentioned by him in his report for 1852-53, pages 100 and 101. 

piui of iDv«tf- In my investigations in Lanark, I adopted a plan diflenng somewhat 

^ '^^*^ from that of former years, and one which, while it required a little more 

time, funiifihed me with far more satisfactoiy results. This consisted in 
first carefully measuring and sm'veying by chain and compass all the 
available roads and paths in each township, noting all pix)minent objects, 
such as houijies, bridges, swamps, intersections of c^-^eks, rivere, and 
boundaries of ponds and lakes , also all lot and concession lines; in 
short, to make as correct a topographical, but not geological, plan of each 
townBhip as waa possible. This work was plotted to the scale of twenty 
ehainw to one inch, and afterwards inked in on a number of sheets of 
paper. With these sheets in hand, I again went carefully over the same 
gi'ound, devoting my whole attention to the geological sti-ucture of the 
re^pectivti sottions, and sketching in with colom*s the outlines or boun- 
diirica of every band of rock ; also making additional offsets from fixed 
points, by means of an odometer or the chain, to other points of impor- 
tance^ such as openings, veins and escai-pments, lying between the 
mappe<l roadii. Thus before commencing surveys in a second township, 
1 hati a complete geological plan of the first, and the clue thus obtained 
to the Bti'uctui-e necessarily much facilitated future working. 

The meiisuroraents thus made in the seven townships, which constitute 
the rear part of Lanark County, together with those through portions 

Extent of of BathursL. South Sherbrooke, Oso and Palmerston, to connect with 

previous work, and on the line of section in Addington County, amount 
in all to over one thousand miles ; the whole of which have been reduced 
to the stale of foui' miles to one inch, and fitted to their respective 
townships on the outline map which accompanies this repoi-t. Bespect- 
ing this raap^ I have further to state, that it has been pi^epared with a 
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special view to the clear illustration of the geological stmctare of the 

whole of Lanark County, and will consequently render unnecessary the 

usual length of text otheiwise required to explain intelligibly the 

sinuoeities of the variouh outcrops of rock. This will be followed, in 

a subsequent report, by a much more complete and detailed topogitir Map in pnpam- 

phical map, now in course of preparation by Mr. Bobert Barlow, 

Draughtsman to tlie Geological Survey, which will embi-ace, besides 

Lanark County, all the counti-y lying between it and Hastings, and as far * 

southwaixl as the Biver St. Lawrence. This last map would have been 

ready for the present Beport had not the incoiTect surveys in several 

parts of the Counties of Addington and Fi-ontenac required further time 

for adjustment. 

The result of the season's work may be considered under the following 
headings : — 

I. Map of North Bui*gess. 

n. Cessation of Work at the Apatite Mines. 

m. Lron Ore Deposits of Lanark, Leeds and Fi-ontenac, and the King- 
ston and Pembroke Bailroad. 

IV. The Geological Structure of the Bear Portion of Lanark County. 
Y. Gold, Copper, Galena and Plumbago. 

I. 

Map of North Burqiss. 

The map of the township of North Burgess, which I caiTied with me 
into the field during the summer of 1873, was one taken from a tracing 
in the Begistrar's office, in the town of Perth, said to be a coiTect copy of 
the map in the office of the Crown Lands Depaitment. It was one of 
those straight*ruled, dqually-divided plans, which suggest at first sight 
a sospicion of incorrectpess, at any ^ate respecting lot and concession 
lines, and a veiy few days of field-work sufficed to prove its utter use- 
lessnees as a guide to the topography of the countiy . 

The only other map obtainable was one published in 1863, by 
D. P. Putnam, of Prescott, Ont., fi'om sui-veys made under the direction 
of H. P. Walling, embracing the whole of the counties of Lanai'k and 
Eenfrew, in which many of the townships had been careflilly connected 
and most of the roads re-sm-veyed and measured by the odometer. This 
map furnished me with a small, but tolerably correct, plan of the town- 
ship of North Bm*ges8, which I used during the summer of 1873, while 
engaged in mapping the general geological structure of this and adjoining 
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towaabips. During the past summer, however, for the purpose of placing 
in their proper position a number of the more important of the openings 
mad for phosphate of lime, I found it necessaiy to re-survey a considerable 
pfirtion of the easten part of this township, and to (correct the delineation 
of several of the lakes. These sui'veys and corrections were made in 
time to accompany my report for 1873-74, and are embodied in the plan 
of North Burgess there given. 

n. 

Cessation op Work at the Apatite Mines. 

While in North Burgess last summer, I could not but be struck by the 
general inactivity which prevailed on all sides in regard to the mining 
of apatite, and I was led to make some enquiries as tp the cause or causes 
of ttiis almost entire suspension of work. I found that the only location 
uiAhvropen- i^ this township which was being systematically worked, was that on the 



nnj«eerof North tetith lot of the sixth concession (Number 8 in the list of locations, 
Ropjrt of Progi'ess 1871-72, p. 124). Apatite was still being mined 
here by Mr. B. Anthony, for Floerstein & Co., an English Company 
which had pui^chased the prnpei-ty from its former owner, Mr. B. Clark. 
Bo 1^ ides a number of smaller openings, two shafts have been sunk to 
depthH of 135 feet and seventy feet respectively,* over each of which a 
house has been built. Small engines are employed to i*aise the ore and 
pump out the water. The thickness of the veins or beds is veiy vaiiable ; 
that in the deepest, or No. 1 shaft, varies fi*om six inches up to as many 
feet, and at the bottom the side walls appear to me to be coming together. 
The vein in the second, or seventy feet shaft, does not often exceed 
eighteen inches, and at the bottom has almost entii*ely thinned out. 
A very large amount of apatite, above the avei*age quality, has, how- 
over, been raised fi'om these two shafts, and shipped to England. It 
wai^ remarkably free from foreign matter, and of a much higher average 
pel ventage than any that has hitherto been expoi*ted fr*om the town- 
ship. Mr. Anthony had Jalso established a neat and commodious labor- 
atory in connection with his mines, and a cheihist was employed in 
making tests or fi*equent analyses of the mineral as the work pro- 
grossed. At the time of my visit, however, I found that even here 
work was shortly to be suspended, Mr. Anthony having received 
instructions to that effect from England, and on a second visit, later 

*Tb«M shaftt and openlnp art shown on tbe map whidi Meonpaai«s the repoit for 1878-Ti. 
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in the season, I found the men had been discharged, the buildings 
closed, and that eveiything was at a 8tAnd7still. The stoppage of 
work at these mines, and the withdrawal from North Burgess of 
Messrs. Montis and Griffin, of Wolverhampton, England, and of Mr. 
Edward Schultze, % German exporter, and others, has been a great 
damper to the mining enterprise throughout the whole of this sec- 
tion of countiy, and will undoubtedly, at least for some time, put an 
end to all attempts to mine apatite for export to either Britain or the 
Continent of Europe. The only other location in which any work was 
in progress was that on lots eleven and twelve in the seventh concession J^**u^Lt°^ ^'^ 

'■ ^ In the 7Ui oon- 

of North Burgess, (No. 7 of the list of locations, fiei)ort of Progress 1871- ~***^"- 
72, page 124.) Hero, on property owned by Mr. A. Cowan, of Brock- 
ville, apatite was being raised by contract work by Mr. Gerald C. Brown, 
(formerly mining captain at the Dalhouwie iwn mine, in Dalhousie town- ^ 
ship) the gi-eater bulk of which was for the supply of Mr. Cowan's super- 
phosphate works at Elizabeth town, near Brock ville. On this location a 
considerable quantity of apatite was i-aised during the season, amounting 
perhaps to between six and eight hundred tons, but the quality was in 
most cases far inferior to what had been obtained on Mr. Anthony's lot. 
Much of it was stained a deep* red colour fit)m the presence of earthy 
red hematite, and in places this ore itself occuiTed in detached fragments 
or broken layers in the apatite. Pyroxene and mica were also abundantly 
disseminated through the apatite, and piles of this mixture, which were 
probably not worth removal, were observed around the mouths of 
several of the pits. The openings on these lots of Mr. Cowan's ai*e 
numerous, but most of them were made several years back, and have 
since been abandoned. A few ai'e deep, but the remainder consist of 
shallow pits and trenches. As already mentioned, the mining here 
was carried on by contract work, and the apatite was extracted 
at a cost not exceeding $9.00 per ton, a price which leaves ample cortofminiug. 
margin for pi-ofit. There can be but little doubt that if more of the 
mining operations in North Burgess, and elsewhere, had been carried 
on by contract work, instead of by the costly methods hitherto re- 
sorted to by most of the English companies, wo should not now 
have to report such utter failures as those of the pant few years. 
Outside of North Burgess, excepting some desultory mining by private 
parties in the eleventh concession of Lbugh borough, near Bedtbiti, and in 
proximity to Sydenham village, nothing worthy of note has been accom- 
plished, although numerous new discoveries ai*e repoi*ted iu many parts 
of this township. In fine, then, I may safely state that, at the close of 
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thtj summer of 1874, the mining for phosphate of lime in this whole 
section of country was confined to the contract work of Mr. Brown, for 
Mi% A, 0>wan, already mentioned, on lots eleven and twelve of the 
seventh concession of North Burgess, and to some superficial work on 
one or ts\o lots in the township of Loughborough. 

A few remarks may here be made respecting the cause or causes of 
this almwt complete cessation of apatite mining. And first, I would 
c1 curly 8t(\te, that it is not from — to use a common miner's term — any 
^'giving out" of the mineral, as the contrary is the CAse. For there is 
at prej^eiit more visible encouragement to apatite-seekers thi'oughout this 
whole Jicli-i than has ever yet existed, and new discoveries ai'e being 
miMle daily. But apatite is, comparatively speaking, a cheap mineral, 
and toiihci^uently must be cheaply mined. The fii'st purchase of lands 
or mining leases must be low, machinery, buildings, &c., must be of the 
most economical constniction, salaries of foremen and wages of men 
must be moderate. Such being undeniably the C4ise, we have only to 
contrast with this the recent operations in North Burgess to anive 
at the li ue cause of the present abandonment of these mines. First 
and foremost we may mention the wild and extravagant prices in 
many instances paid for lands and mining leases, the erection of costly 
and often entirely unsuitable machineiy at the mines, the injudicious 
method of mining, and last, but not least, the high pay received by 
mining cajitains or foremen, and men, many of whom were brought out 
i'vom En *j^ I and to work in these mines. When we add, to the above the 
oxtromely high rate of freight for cai'goes of this description during the 
pa^t few years, we cannot for a moment express sui-prise at the result. 

But while the attempt to mine apatite extensively for export to 
Euj-ope hiis been everywhere attended by so complete failure, there are 
tboe^e who I mining on a smaller scale and in a less exti*avagant manner, 
hiive reaped a rich hai*vest. I refer here to a number of private indi- 
viduals in several parts of the countiy who have raised considerable 
quantities of apatite at compai*atively small cost, and have sold it at 
most advantageous prices to English and other exporters. And this 
only fnrther proves what I have already stated respecting the mining 
operations, namely, that in order to ensure any measure of success, the 
most inexpensive methods of mining must be resorted to. One other 
mistake i^hould here be mentioned, and that is the attempt at deep mining. 
In thie Mr. Anthony has decidedly fisiiled, and so have a number of others. 

There can now be no manner of doubt that these deposits of apatite are 
of a comparatively superficial nature. By far the gi*eater number of 
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those ali'eady opened have attained their gi'eatest proportions at or 
within a short distance from the sui-face, and have diminished rapidly 
in descending. The whole geofogical structure of North Burgess and 
Loughborough demonstrates the shallow basin-shaped attitude of the 
phosphate-beanng rocks, and as the apatite chiefly occurs in these as 
bedded deposits, it is of coui*se frequently brought to the surface by the 
undulations of the sti-ata. 

Section No. 1, will illustrate more clearly the chai'acter and stnicture 
of these deposits. 
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Id the foregoing observations I have attempted to show that apatite 
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still cjcists in remunerative quantity in North Burgess and Loughbor- 
ough; that the mining of it for export has hitherto been a failure simply 
through the injudicious and co.stly manner in which it has been carried 
on ; tliat while expensive operations have failed, private individual effort 
baa met with marked success ; and finally, that deep mining is not likely 
ever to pi-ove successful in any part of this mining field. 

m. 

lBa?j Ore Deposits of Lanark, Leeds, and Frontenac Counties ; 
AND THE Kingston k Pembroke Eailroad. 

The opening of the Kingston & Pembroke Railroatl as far as the 
** Xarrows " of Sharbot Lake, in the Township of Oso, or to a distance of 
Xi^m rtrM TiMW botweon thirty-eight and forty miles from Kingston, at last renders acces- 
ren^dered »ci:ca- ^^^^^^ ^ number of Very importiUit dejjositti of magnetic iron ore, which, 
though long since discovert 1, hi\ o remained for the most part unwprked, 
owing to their remotene.^> iV-mi navigable waters or lines of railroad. 
They occur chiefly in flio f. wu^hips of Hinchinbi'ooke, Bedfoi-d, 
Kortli Crosby and South Slier I )ru< « , and may be enumemted as follows : — 



1, Eagle Lake 


depo.sit, 




Hinchinbrooke and Bedford. 


2. Howse Iron 


it 




Bedford. 


3. Wolf Lake 
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tt 


4. Spectacle Lake 


u 




North Crosby. 


5. Mitchell's 
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e. Hon. G.W.Allan 
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7, Bygrove Iron 
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South Sherbrooke. 


8. Foumier^s Iron 


it 




tt It 


9. Meyer's T^ake 


It 


(south shore) 


U it 


10, Meyers' Lake 


u 


(north shore) 


tt it 


11, Silver Lake 


u 




tt u 


13. Gordon's 


ti 




Bathurst* 



EagU Lake Deposits. — Eagle Lake is a somewhat extensive sheet 
of \\i\.\ er, situated in the north-eastern corner of the township of Hinchin- 
bi'oukc, and having on the southern side a deep bay or narrow arm, which 
run 3 eastward as far as the boundary line of Bedford, between the twenty- 
sixth, twenty-seventh and twenty-eigth lots of the fii'st concession of 
l>o{li townships. The iron oie is chiefly on the twenty-ninth and thii*tieth 
loti? Ml' the township of Bedfoixi, and not far removed from the shore of the 



* sirtiutt other deiKNiitH of ore in Bathurst a*'o ^ot |liere mentioned, as they are too far removed to be 
iU9ci^'Usi| hj' the KingstoB^ Pembroke R. R. 
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lake ; but there are also indications of it on the pame numbered lots in Hin- 
chinbrooke . The magnetite occurs in a bedded form, and is associated with Mode of 

^ ' oocarrenoe of 

heavy, dark, hornblendic and dioritic rocks, which in a number of theBH;i«iAko 
instances are met with in close connection with the ores of iron in this 
section of country. The deposits at Eagle Lake have not been tested to 
any extent. Some of them were discovered during the year 1870, but, 
excepting a slight uncovering, nothing was attempted; and although 
efforts have frequently been made to draw the attention of capitalists 
to the locality, they have not met with much success. Becently, 
however, during the years 1873 and 1874, the proximity of the 
Kingston and Pembroke Ballroad caused greater interest to be 
taken in this neighborhood, and additional openings were made. 
These revealed two or three fkir exposures of magnetic iron ore 
on the lots which have been already named in Bedfoixi, namely, 
twenty-nine and thii-ty in the first concession, the mineral rights 
of which were, I believe, purchased at a rather high figure last summer. 
The beds of ore here are extremely iiTegular, and do not appear to me 
to warrant much outlay, although it would undoubtedly be of great 
interest, should one or more of them be properly tested. The ore itself Chanetorof 
is a beautij^ly crystalline magnetite, yielding, aceoixiing to Prof Chap- 
man's analysis, 62*52 per cent, of metallic iron. It coutains merely 
traces of phosphorus, a very small amount of sulphur (0'07), and not 
enough titanic acid (3*23), to detract from its value. One serious draw- 
back, however, exists in the fact that apatite is associated with much of 
the magnetite, both in the form of grains and crystals. The crystals 
are very easily separated from the ore, but the finely granular 
portions are so intermixed with it as to be inseparable. I have already 
reported on a similar association of magnetite and apatite, which exists 
at the "Foley Iren Mine" in Bathurst (Report of Progress, 1870-71, 
p. 313), where, as at Eagle Lake, it appears to characterize the lowest ^ 

horiEon of iron ore deposits. 

I may further mention in proof of the stratigraphical ari-angement of 
the Iron oi*es, that the position of the Eagle Lake deposit, relatively to 
an overlying band of limestone, is the same as that of the Foley mine in 
Bathurst ; and that this band of limestone having now been continuously 
traced from one locality to the other, a line may easily be drawn that une txoag 
will, in all probability, also show the course Along which other aasses of maybe'*''*" 
iron ore may be expected to occur. This line is drawn on the map ooonr. 
accompanying the present Seport, and to it I beg pai*ticulai*ly to direct 
tbe attention of those searching for iron ore. 
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There are a few other points of interest which may be mentioned in con- 
nection with this honzon of iron ore ; and, first, it is not only mai*ked 
or chai*acterized by the pi^esence of apatite, but also by the general 
coarsely crystalline chai*acter of the ore itself. It may be mentioned 
thrtt !>]■. KaiTington, when describing the ore at the Foley mine in the 
township of Bathurst (Report of Progress 1873-74, p. 194), says: " The 
magnetite was found here in large octahedml crystals, the axes of 
which are often more than an inch in length ; these crystals are some- 
what JTide, but their surfaces are covered with smaller ones, which, 
thouich minute, are well formed." Such is precisely the character of 
irnieh of the ore at Eagle Lake, where perfect crystals of apatite were also 
obsoiTuil imbedded in the magnetite. . Dr. Harrington further states: 
** In the undoubted beds, the magnetite, so far as I have observed, is 
generull\' gmnulai' or in cleavable masses, but does not occur in large 
tryrttiils of definite form. The mere occuiTence of crystals, however, 
would in itself be no proof of the deposit being a vein." At Eagle 
Lake, thu magnetite seems to occur as an unmistakeable bed, and between 
the Folty tmd Eagle Lake mines, it is found in sevei-al localities, in dis- 
semiuattHl grains and strings, in a peculiar stmtified dioritic i*ock, which 
iH appiuently made up of the same constituents as the more coai'sely 
crystal jiao diorites with no traces of stratification. These coarse varieties 
of dit>int4:^ occur as lenticular or irregular shaped masses at perhaps 
I two tir more horizons, and they ai*e often unaccompanied by iron ore. 

EpiiJotL' uharacterizes portions both of the stratified and unsti'atified 
diorites, and in the former has- been found arranged in alternate layers 
with inm pj'rites and magnetite. 

It muy here be mentioned that most of the diorites are undoubtedly 
. int*jrHtruLifiod masses. In Hastings, they are fine-grained, and here the 
m«gnt:tite is also very fine-grained ; foj* e:^mple, the Seymour ii*on oi'e 
bi^d, 5Ia/ifK!j an ore at Downey's Eapids in the same township, the Big 
Ore Ik-wi in Belmont, and many other deposits ; while in the Counties of 
Fnjiitoiiac and Lanark, where the diorites are coai^sely crystalline, the 
actompatiying magnetites are also of the same description. 

The jM'oximity of the Eagle Lake deposits to the Kingston and Pem- 
broke Iliiilway of course increases their value ; and although the ore may 
not prove to exist in any great quantity, it is of such excellent quality 
that a goiA price may be expected for all that can be obtained. 

Silver Lake Deposits. — The Silver Lake iron ores in South Sherbrooko 

if«w dUcoitrie* ai'e HOW discovcries, and have not before been noticed in the Survey 

i-eport^. They were first observed, as far as I can find out, during the 
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summer of 1873, but an the locality In which they occur in an uncleared 
and hanily pas^ble wlldei*ne88 of rock and bush, all that I then ascer- 
tained coneerniui^ them was that the 8pecimen» exhibited had been 
obtained somewhere in the vicinity of Silver Lake, a small and peculiarly 
i^haped lake situated about the centre of South Sherbi-ooke and in por- 
tioas of the fourth and fifth concessions, between lots twelve and sixteen. 
Later, in the spring or summer of 1874, further search was made, I believe, 
by Messrs. Manion and Oliver, who discovered indications of imn ore, and 
finally succeeded in securing the lots on which they are now working. 
On first hearing of the discovery in this locality, I concluded that 
it must be on a continuation or extension of the fernferous belt, on 
which is situated the Foley and McVeigh deix)sits in Bathurst. This 
conjecture was supported by a number of miners, some of whom informed 
me that they had themselves traced fhe ore from the one to the other 
locality. Further examination, however, rendei'ed this fact doubtful, and 
evidence accumulated to convince me that the Silver Lake magnetites stratigmphicai 

position of the 

were more pi-obably on an extension of the well known ii-on ore beds of sflverLake 

^ '' dapodts. 

the northern shore of Meyer's Lake, while the iron horizon represented by 
the Foley mine would thus be thrown considerably to the rear of Silver 
Lake, or more towards Maberly Village on the Fall River. This I sub- 
sequently found to be the true stratigraphical position of the Silver Lake 
deposits, and this discovery threw a great deal of light upon the whole 
geological structure of South Sherbrooke, which, up to this time, had 
been very obscure. 

The deposits of magnetite occur along the southern shore of Silver 
Lake, on lots thirteen, fourteen and fifteen of the fourth concession of 
South Sherbrooke, and their true position may be seen on the map 
accompanying this report, on which I have also corrected the jwsition of 
the lake. Openings have been made by Messrs. Manion and Oliver in openingvmtde 
all the above-mentioned lots, but sufficient work has not yet been done oWr^Manion. 
to enable me to state whether the vai'ious exposures belong to one or 
more beds. The largest opening is upon lot fifteen, and is about thirty- 
five feet long by fifteen deep. The strike of the bed appears to be about 
north-east and south-west, and the dip steep to the south-eastward. 
Prom this opening about 200 tons of ore of a very good quality have 
been extracted. This still lies on the ground awaiting shipment. As the 
Silver Lake deposits appear to be greatly out of the course of the run of 
the ores on the northern shore of Meyer's Lake, I^ should explain that 
the strike of the latter, on going westward from the lake, changes 
from N, 60** E. to B. and W., this last strike bringing them to their posi- 
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tion on Silver Lake. But there ai*e tlii'ee or more separate beds of iron 
ore at Meyer^s Lake, and it is not yet known to whicli of these the Silver 
Lake deposits correspond. The ore so far discovered is of much the 
same chai-acter as that at Meyer*s or Christie's Lake. It is a compact, 
bluish-black magnetite, and contains about 64 per cent, of metallic ii'OD, 
Anaiyaog. and but little titanic acid, as seen by the following analysis by Mi\ 

Christian Hoffmann, made in the Laboratory of the Geological Survey, 
February, 1875 :— 

Magnetic oxide of iron * 88*69 

Titanic acid 175 

Insoluble residue 5*75 

Metallic iron 64 16 

For the sake of compai'ison, I may give here an analysis made by Dr. 
Harrington of a specimen from th^ Meyer's Lake beds, as given in the 
Eeport of Pi-ogress for 1873-74, p. 210. 

Magnetic oxide of iron * 90*61 

Titanic acid 2*83 

Phosphoric acid 0'05 

Metallic iron 66*62 

The foregoing analysis prove those ores to be of good quality, and as 
they are within a compai*atively short distance from the Kingston and Pem- 
broke Railway (ten or eleven miles), there is no doubt that if in quantity 
they will soon be extensively worked. I have ali^eady in a previous 
Report (Report of Progress 1872-73, p. 174), given all the infoima- 
tion in my possession respecting the Meyer's Lake ii'on ores, and men- 
tioned how they could be shipped via the Tay River and Bob*s Lake to 
the line of railroad. Little further then remains to be said respecting 
the Silver Lake deposits, as the same remarks apply to both locations. 
The recent discoveries of ore, however, at the last named lake, certainly 
give additional encoui'agement to the mining enterprise in this section, 
-^j^^. . In the list of iron ore deposits given on page 112, I have mentioned a 

Sf"*rt»noe. ^^^ localities which have not been described in my previous reports ; these 
ai'e of minor importance, from the fact that the ore is either very impure 
or exists in but small quantity. They are useful, however, in indicating 
the course of the ferrifei-ous belts, and we may here give them a passing 

notice : 

Wolf Lake Deposit — ^The only mention hitherto made respecting this 
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deposit of iron ore, is in the repoi-t of the Geological Sui-vey for the years 
1852-53, p. 13Y, and as copies of this reix>rt are now Homewhat rare, 
I shall quote what Mr. A. Murniy has there said : " One of the localities Extnurt from » 

-n 1^ J '•port by 

visited was on the twenty-first lot of the ninth concession of Bedford, Mr. Mumy. 
where the magnetic oxyd occui*s at the foot of a ridge of gneiss, asso- 
ciated with a greenish rock, consisting of an aggregate of greenish feld- 
spar, and numerous large prismatic crysUils of greenish hornblende, in a 
pale fawn-colored calcareous base. The bed to which it belongs is not 
well exposed, as it lies in a hc^llow, the greater portion of which, at the 
time I wji« there, wtis covered with growing gram ; but its presence was 
iiKlicated in the same position and associated with the same minerals, by 
the fi-agments strewed upon the surface for alx)ut a quarter of a mile in a 
north-east direction from where it was first seen. To the westwaid there 
is a fault running N. 25^ W. and S. 25° E., which throws the ridge of 
gneiss about 150 yainls to the south-eastward on the south-westwju'd side* 
but although a careful search was made for the continuation of the ore, 
both in the direction of the dislocation, and on the south-western conti- 
nuation of the ridge, it was nowhere found. The bed of ore did not 
a2)pear to be over three or four feet thick." 

Since the foregoing was written, I have several times examined this 
deposit in Bedfoixl. Nothing further, however, has been done in the 
way of working it, although, from an examination made with the dip- Examination 
needle, thei'e is some reason to suppose that the oroiexists in considerable dip-needie. 
quantity. The bed or beds of iron ore here are undoubtedly on the 
course of the ferrifemus horizon upon which is situated the Hon. G. W. Horixon of the 
Allan's deposit in North (Jrosby, and form an outcrop upon the opposite 
side of the synclinal which exists between these deposits and the 
Fournierand Bygrove mines (see map). Other exix)sures of magnetic 
iron ore, near Wolf Lake, on the twenty-fourth or twenty-tiflh lot 
of the tenth concession, are pi-obably on the run of those on the twenty- 
tirst lot of the ninth concession of Bedford. The two localities are fully 
one mile and a quarter apart, and it is more than probable that further 
discoveries will be mmle in the intervening country". 

Spectacle Lake Deposits. — Iron ore occurs in the vicinity of a small lake 
of this name, situated al>out a mile to the eastwaixl of Wolf Lake, 
on the eighteenth and ninctcontli lots of the eighth concession olNortJi 
Crosby. The ore occurs in diorili*. and appears to exist in consiflcrable 
quantity, but contains many ini|)uritics. An atlonipt w;is nnule some 
yeai-s ago, by an Ameri(»an ('oni]»any, to work the deposit; but after one 
ahipineut of ore, via Westjxirt, on the liideau, the enterprise was aban- 
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doned. The position of the deposit, at a conniderable altitude in what 
have been termed the " We.st[)ort Mountains," is against its future pros- 
pects. 

Mitchell's Deposits. — I could leara little respecting these deposits. 
They occur somewhere in^ the rear of the township of North Crosby, in 
the vicinity of the twenty-seventh lot of the seventh concession, and to 
the westward of the Hon. G. W. Allan's 2)ropei'ty ; but the country hei-e 
is exceedingly rough, and nothing has been done in the way of testing 
them. 

Meyer's Lake Deposits {southern shore). — These beds aie quite distinct 
from those already noted as occurring on the northern shore of the lake, 
being in a much higher horizon, although lower than the Foumier and 
By grove iron ores. They are by some regaixled as the continuation of the 
last-named deposits ; but this is not their true i)osition. They occur be- 
tween the road and the lake, on lots seventeen and eighteen of the second 
concession of South Sherbrooke, and are immediately beneath the highest 
or Farren's Lake band of limestone. The ore is of an excellent quality, 
resembling that of the Fournier and By grove mines, but does not appear 
to be in quantity. No openings of any extent have been made. 

Gordon's Deposit. — This deposit of ii-on ore is near the town line 
between South Sherbrooke and Bathurst, in the sixth concession and on 
the twenty-seventh lot of the last-named township. It is pi'obably on a 
continuation of the ferriferous belt fi-om the Foley and McVeigh lots, as 
it is immediately overlaid by the Crow, Rock and Silver Lake band of 
limestone. (See Rei)ort of Progress, 1873-74, j). 104.) The extent of 
this deposit is not kno>vn, as it has not been at all developed, but Qrhg- 
ments of the ore obtained aj^pear to be of excellent quality. 

Having thus briefly noticed these five localities, of which nothing 
further can at present be stated, I i)ass on to give a few additional 
particulai's respecting the more imp<)rtant ores which form the remainder 
of the list. These are the Howse, Allan, Bygi-ove, and Fournier deposits, 
all of which have been alluded to in former Eeports of Progress. 

Jlou'^e Iron Deposit. — This is one of a series of outei'ops of iron ore, 
which occur at intervals, from the fourth lot of the lii'st concession to 
the eighth and ninth lots of the fourth concession of Bedfoi^. These 
have been known for a great number of yeai*s, and specimens of the ore 
were obtained by the surveyors, when laying out the township, upwiuxls 
of sixty years ago. But excepting the little work done on the Howse lot 
(lot four, concession one), during the years 18(59 and 1870 (see Itejwrt 
oi' Progress, 1870-71, p. 312), the deposits have, up to the present 
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time, remained a8 they were originally foand. The shipment of fiflty shipment of 
tons of ore fi-om the Howse deposit, in the year 1869, to Charlotte, N. Y., 
as far as I have been able to leaiii, was attended with satisfiictoiy 
results, at least as regaixied the quality of the ore ; but the long carriage 
— seventeen miles — over sandy and very hilly country to Westport 
Village, on the Bideau, before it could be shipped to Kingston, 
pi"oved a decided obstacle to the encerprise. The ores, at the surface, 
ai-e not as pure as many of those in South Shcrbrooke, and are more 
mixed with rock matter: still this is in a great measure compensated for Adv»iiti«« of 

' -r* 1 proximity to 

by their nearness to the Kint^ttton and Pembroke Railway-. For it will be theKioMton 

•^ o J aiid Pembroke 

remembei-ed that the veiy impure iron ores of the Chatfey mine, near New- R»iiw«y. 
.borough, on the Rideau, have been mined for years successfully, merely 
in consequence of their being uix)n navigable waters, although the ore, 
besides containing 9*80 per cent, of titanic acid, only averages about 50 per 
cent of metallic iron. 

The Howse deposit is of an exceedingly irregular character, and ^rtSt**'*™* 
it would be a difficult matter to draw any definite outline that might 
be said to represent the shape of the mass of ore. The greatest 
length, however, is on the strike of the bed, namely, nearly north- 
east and south-west, and at one place the breadth appeared to be from 
fifteen to twenty paces. Through this last distance, however, there 
are several hwsea of rock. Beyond these facts, I can state nothing 
respecting this deixwit. That there is visible a gi-eat quantity of ore is Btnttignphioai 

position. 

undoubted, and as it can be mined in the cheapest manner, namely, by 
open cuttings, there seems no reason why it should not be profitably 
worked. The position of this and the adjoining beds of iron ore is 
almost immediately beneath the Wolf Lake, Crosby Lake and Pike Lake 
band of limestone, which is the south-eai^tcrn outcrop of the Bob's Lake, 
Tay Eiver and Meyer's Lake band, on the opposite side of a synclinal 
fonn. (See Eeport of Progiess, 1873-74, p. 104). Consequently, these 
ores are in the same sti-atigraphical position as those represented by 
the Meyer's Lake and Silver Lake deposits. This fact of the occurrence 
of outci-ops of iron ore in the same stratigraphical position, on both sides 
of a synclinal form, is, I think, sufficient proof of the continuit}' of the suppoMd 
ore, not only in length but also in depth. The occuiTcnce of strongly the ore. 
rust-coloured gneisses in many parts of the Bedlbitl basin or synclinal, 
between Bob's and Potspoon Lakes, convinced me that tliis fei*riferous 
horizon is brought, or almost brought, to tlie surface by uiululations in 
Heveral places between tlie two divergent outcrops of ore. It also 
Heems to me highly improbable that the iron ore should have only 
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be^i deposited to the limited extent seen along the two outcrops of the 

Banie bortzon oi rock. 
The acH'omjianying section across the township of Bedford will make 

these points clearer: 
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AUnn's Iron Or€ Depont, — This deposit of magnetite occurs on the 
twenty-fleveuih lot of the fourth concession of North Crosby. It is close 
to the t.nwn line of South Sherbrooke, and a little over half a mfle south- 
erns twaixi of the Fournier mine. Nothing whatever has been done here 
iiiuco tli© autumn of 18(i8, and the excavation then made by the Hon. G. 
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W. Allan is filled with water and diiris. The question, therefore, as 
to the extent of the deposit, yet I'emains undecided ; but as the sur- Extent of the 
face indications are promising, and the ore of good quality, it is alto- not known, 
gether probable that mining might be carried on with profit for some 
time. The route to the Kingston and Pembroke Bailway is the same 
as that front the Meyer's and Silver Lake deposits, viz. : via the Tay 
Kver and Bob's Lake, and fi'om the Allan deposit to the Tay River, the 
distance is about two miles. For the purjwse of reference and com- 
parison, I append a pai*tial analysis of this ore, taken from the table of AmUysif. 
analyses, Report of Progress, 1873-?4 : — 

Magnetic oxide of iron 90'14=metallic iron 65*27 

PhoBphonu 007 

Titanic acid 103 

Insoluble matter 5*25 

The iron ore occmring on lot twenty-seven of the seventh concession 
of Noi-th Crosby undoubtedly belongs to this horizon, but the distance 
between the two outcrops is about two and three-quarter miles. 

Bifgrove and Foumier Deposits, — Both of these deposits of magnetite 
occui'in the first concession of South Sherbrooke, and are in the same 
horizon. The Bygrove mine, on the thiixl lot, has remained un worked Bygroremine 
since the year 1869, when it was to some extent worked by Mr. George since isw. 
Oliver, of Perth. The Foumier dejwsit on the fourteenth lot, however, 
has from time to time been more or less mined. During the summer of 
1873, the last attempt at raising this ore for market was made. A work at the 
«haft was sunk to the depth of one hundred and ten feet, and the 11^1873^ 
Company raised in all about 600 tons of good ore. At this depth, 
however, the deposit became very irregulai' and uncertain, and as the 
ore could not be extracted without the removal of much rock, work 
was abandoned, and has not been resumed since. I may. here mention 
a fact respecting this iron hoiizon that is not generally known — Horiion of the 
namel}', that at a short distance from the Pournier mine, on the oUier depoeiti 
foarteeuth lot, the ferriferous belt passes beneath FaiTcn's Lake, in 
the second concession, its strike changing and coinciding with the 
CDuree of the lake. On its exi| from the lake, at its western end, 
the zone again becomes cleai*ly marked by the presence of iron, until 
on the third lot of the fii'st concession we arrive at the deposit of 
ore constituting the Bygi*ove mine. Specimens of ore fi-om these two 
deposits gave about an equal percentage of metallic iron, the Pournier 
yielding to analysis 69-59 per cent., and the Bygrove 59-55 per cent. 
Id the Eeport in which these analyses were first given, (Report of Pro- 
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gress, 1871-72, p. 123), I further stated that the Bygi-ove andFoumier oi'ee 
were free from titanium, and that it appeai-ed exti'emely probable that 
they would be found to belong to beds " somewhat higher in the series 
than the titanifeix)us ores." This supposition has since been clearly 
proved. They have been found to lie in the highest iron-bearing horizon, 
and immediately below the highest band of crj'stalline Milestone. The 
second, or underlying belt, is that on which are situated the Meyer's 
and Silver Lake deposits, the ore fi'om which, as we have seen, contains 
from 64 to 65 per cent, of metallic iron, and invaluably a small per- 
centage of titanic acid; whilHt, in the next or third underlying belt, 
represented by the McVeigh, Foley and Eagle Lake deposits, the ore is 
more titanifei-ous, and is further characterized by its ptouliai' coarsely 
crystalline character, and by the presence of apatite or phosphate of 
lime. 

I have thus, I think, with some degree of certainty, succeedeil in estab- 
lishing the existence of three distinct horizons of ii*on ore, each of which 
possesses some poculiai* characteristics by which it may be again recog- 
nized. Should such prove to be the c-ase, it will be a most im|)oi-taiit 
step gained, and an invaluable aid to future predictions respecting the 
ii-on ores of the Laurentian rocks. 



IV. 



TiiB Geological Structure of the rear portion of Lanark 

County. 



ClueMcation of 
rodEH 



In what I have here to state respecting the geology of Lanai-k 
County, I shall advisedly restrict my rcmai-ks to the kinds of rocks, 
and to their distribution through the countiy examined. For I 
am convincetl, that in the present imperfect stale of our know- 
ledge respecting the Laurentian rocks propei', and those which imme- 
diately follow or intei-pose between them and the lower Silurian 
formation, any positive assertions as to the relative ages of a large 
portion of those examined last season would be hazardous. 

Kinds of Eocks. — The ixK'ks are of similar characters to most of those 
previously examined and reported <)n. They may, however, for the 
sake of convenience in the present description, be grouped as follows: — 

I. — Mica-Schist Group, — embracing mica-schists, calcareous schists, 
quartz slates, hornblende slates, imperfect gneisses or micaceous sand- 
stones, and some sandy crystalline limestones. 
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II. — Dolomite and Slate Groi«p,^-em bracing ferrifei*ouB dolomites, glossy 
miea-HchiHtB, diorito and chlorite-schists, grey niagnesian limeatones 
(cupriferous), some white crystalline limestones and crystalline diorites. 

III. — Diorite and HornhUndt' Schist Group, — embracing coarsely crys- 
talline diorites, line-graine<l gneissoid diorites, diorite slates and horn- 
blendic or pp'oxenic schists, seq)entine limestones, and beds of magnetic 
pyrites. 

lY. — Crystalline Limestone, and Hornblende Rock Group, — embracing 
several varieties of crystalline limestone {apparently without serpentine), 
black, massive hoi'nblende rock, hornblende-schist, and some diorites. 

V. — Gneiss and Crystalline Limestone 6rroi*;),— embracing micaceous and 
hornhlendic gneisses, white crystalline limestones with serpentine and 
graphite, hornblende rock, some ilioritcs and dejwsits of magnetite. 

A sixth gi*oup, embracing coarse orthoclase gneisses, folsites, gaiiiet- ABixthsronp 

. 11* !• 11. previously 

ifeix>u9 gneisses, p^TOxenites, ciystalline limestones and white quartso- de«srib«i. 
orthoclase rock, with large deposits of apatite, occupies the fvoni portion 
of Lanark County, but this has been fully described in previous Eeports. 

The five foregoing groups of rocks occupy distinct and separate 
positions in the country, but at present it is not known whether they 
represent one or more formations. They occur in the i*elation just 
given, but in what stratigraphicul order is uncertain, I can, however, 
distinguish amongst them, besides the Lower Laui*entian of Sir W. E. 
Logan, roi'ks which, in some respects, resemble those of the White and 
Grreen Mountain series of New England, as described by Dr. Hunt, but 
lines of demarcation between these and the fii*st mentioned are anything 
but clear. These points, however, will be again brought foi'M'aitl in the 
course of this Rei)ort. 

Before proceeding to describe the detailed charactei*s and distribution 
of the rocks in each group respectively, I would direct your attention to 
the accompanying section (see map), which shows the succession in section, 
which they were observed, on a line extending fi*oin the mica-schists 
in Levant township eastward through the townships of Dalhousie, 
Lanark aiul Kamsay. The spaces letl at the lines of contact between 
the different groups of i-ocks, are intended to denote the uncertainty 
existing as to their relative positions. 

Explanation of Section, — On the extreme west of this section, we have 
the mica-schist group I, dipping at an angle vai-ying from 10** to 46°. 
Separated from this by an elevation of red gneiss (a) is the dolomite and 
slate group II, followed immediately by the diorite and hornblende-schist 
^\>up III, with ser|>entine limestones. Next in apptu*ent succession is a 
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great undulating volume of white and banded eiystalline limestone, with 
hornblende rock and schist IV, the whole covering a very large area, and 
finally becoming overlaid by the gneisses and crystalline limestones of 
V. In this last group magnetic iron ores occur at three distinct 
horizons. 

I. — Mica-schist Group. 

In the Eeport of Progress for 1872-73, j^p. 151 and 158, I briefly 
alluded to this group, stating that the distribution of the rocks com- 
posing it was being worked out in the townships of Levant and 
Blythfield, and hoping that in a succeeding Roix)^ something definite 
might be said concerning them. But after a cai-eful examination of both 
Palmei-ston and Levant, whei-e they are most largely developed, I have 
been unable to do much more than to collect some further facts respect- 
ing their distribution in these townships, and to draw the lines which 
may be said to represent their eastern and western boiindai'ics. 
chanctera of The Series is particularly characterized by an abundance of mica, which 

group. varies from large foliated plates of a. silvery white colour to very small 

scales. The lowermost beds are grey quartz-schists with })arting8 of 
brownish mica, and with a few intei^stratified beds of impure sandy lime- 
stone. Next in fi"equency are friable quartzose schists, and silvery-white 
foliated mica-schists with clusters of coai*se garnets. Amongst these 
last are several interstmtified bands of sandy, white, and easily disinteg- 
rating ciystalline limestone. 

The whole of these schists and limestones constitute a belt avei'aging 
about one and a half miles in breadth in the townships of Palmerston 
and Levant. Their strike is in a north-easterly and south-westerly 
direction, and their dip, which is steady to the eastward, varies 
from horizontal to an angle of 45° ; this last dip occumng appai-ently 
towaixls the summit of the series, or on the eastern side of the 
belt. In most of the schists garnets are abundant; but, so far, I 
have been unable to recognize in them the minerals chiastolite and 
Btaui*olite, so characteristic of the White Mountain series. Further, 
the attitude of these schists in the townships named is worthy of notice. 
Instead of the I'ounded ridges of rock and undulating character of the 
country so generally ol)8ervable in the areas occupied by the Laurcjitian 
gneisses, we have in Palmerston, Levant and Blythfield, alirujjt escaqi- 
ments, ledges and steps of rock, much resembling the conditions ()bserve<l 
on approaching limestones o*" Lower Siiiu-ian age. Towaixls the summit 
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of the mica-Bchist gi'oup, but in what relation is unknown, there occurs 
a considerable thickness of a brownish, sandy, crystalline limestone, 
filled with white siliceous layers and patches. In this no stratification is 
obsoiTable ; but it:i general courae can in most cases be made out, with 
a little care, by means of the siliceous fragments. Having thus given 
the general appearance and charactera of the mcks forming this gi*oup, I 
shall now proceed with some local details. 

The silvery white mica-schists are largely developed to the westward Digtriimtion of 
of Bobinson's Lake, in Levant township, on the government road leading mioMchiit 
into Palmerston, and are here highly garnetiferous. The dip here 
seldom exceeds an angle of 45°, and is steady to the eastward. The out- 
crops of the strata form abrupt ledges or escarpments, down which the 
road winds, and some of which are fifty, eighty and even one hundi^ed 
feet in height. The whole of the rocks are more or less rust-coloui*ed 
on their weathered surfaces, but are more particulai'ly so at or towards 
the base, and amongst the quartzose schists and slates. The strike 
in general is a very little east of north and west of south, and with 
this course they extend south-westwaixl thi*ough Levant into Pal- 
merston, and cross the road leading up from McLai'en's Depot Shanty. 
Beyond this point they ai'e lost sight of, and appear to be cut off or 
interrupted by the great red gneiss area of the Crotch Lakes and the 
Mississippi River. (See map.) To the north-eastward in Levant, we 
again come upon an extension of the same belt, on the eighteenth lot, in 
the fourth concession. Here, there is a great development of the bril- 
liant, coarsely foliated mica-schist, but with only a few scattei'ed garnets. 
The dip is at an angle of 45°, but varies in directioif from south-east to 
north-east, caused probably by some local disturbance of the strata. The 
rock when freshly fractured has a glimmering or glistening appearance ; 
at the sm'face its colour is in general greyish-brown. On this lot it is 
appai'ently overlaid by a band of whitish-brown, sandy, crystalline lime- 
stone, everywhere characterized by interatratified layers and bunches of 
opaque, white chert, or quartz, and tremolite. This band, however, does not 
appear to be large. On tho west half of lot twenty, in the fourth concession 
of Levant, the schists strike E. N. E. and W. S. W. The strata here are 
rastrColom*ed quartzose schists, and veiy coai'se, whitish, calcareous schists 
come in, associated with some bands of white crystalline limestone. It 
is of importance to note here that the schist becomes charged with 
calcareous matter on approaching the bands of limestone on either 
side. North of this, on the twenty-first lot in the fourth concession, and 
apparently beneath the bands of limestone just noted, grey, speckled 
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TuicaoeouB gneisses appear, sti'iking E. N. E. to the north branch of the 
River Clyde. In the bed of this stream, on lot twenty-two, there occurs 
an outcrop of a greenish and pinkish crystalline limestone. 

Bound Lake lies diagonally across the twenty-fourth lot of the 
fourth concession of Levant, its north-eastern and south-western ends, 
however, being respectively in a portion of Jot twenty-five in the third, 
and lot twenty-three in the fifth concessions. The shoVes at the south- 
western end, and along the whole north-western side of the lake, are 
occupied by grey micaceous and very quartzose gneisses, striking to 
the noi'th-eastwai'd, and dipping at an angle of 60** to the south-east- 
ward. On this stinke the gneisses, followed by the coarse micarschists, 
continue through to Clyde Lake, situated on the boundary line between 
Levant and Blythfield, on the second concession line of the last town- 
ship. The strike, however, on approaching Clyde Lake, becomes 
more northerly, and even north-westerly, and there is every indication 
of a general change in the course of the whole belt. But this fact yet 
remains to be pi-oved by future exploration in Blythfield. I ma}^ here 
mention that the section given by Sir W. E. Logan, in the Geology of 
Canada, 1863, p. 29, was made just five miles to the north-westward of 
Clyde Lake, namely, at the High Falls on the JMadawaska, a tributarj^ of 
the Ottawa. Sir William clearly states that here " the dip of the sti'ata 
is pix3tty constant in direction," and i8"fi"om twenty-five to fortj'-five 
degi-ees east of north, varjang from fifteen to thirteen degrees." This 
statement, taken in connection with what I have already said respecting 
the chan'»:e in strike^of the rocks at Clyde Lake, ftirther supports the 
probability that the whole group of rocks under description, on leaving 
Levant run north-westwai-d through Blythfield, and cross the Mada- 
waska some distance to the west of and below the rocks composing the 
section at the High Falls. Fui'ther, i'e8j)ecting this turn in the course 
of the rocks, it is to be obsei-ved that as far to the north-eastwai-d as 
Arapnor, at the mouth of the Madawaska, over twenty miles distant in 
a direct line from Clyde Lake, the same indications of a general tura are 
visible, and bands of limestone, which, as far as this place, have had 
a constant strike to the north-ea«twai'd and dip to the south-eastwaixl, 
thence are trending north and north-westward, with dip to the east and 
north-eastward. But on this most im}>ortant point I shall speak at 
groater length in a subsequent part of this Report. 

The whole countr}'' occupied by the mica-schist group in Levant is of 
an exceedingly rough character. The gi'eater part of it is still thickly 
timbered, and roads ai*e few and far between. Hence the T^orking out of 
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geological details was eveiywhere attended by much difficulty. Towards 
the 80uth-westei*n exti*einity of the belt, however, in the township of 
Palmerston, the country is better cleared, and the succession of the strata siMmnioD of 
better seen. I shall, therefore, before dismissing this subject, give some 
farther notes on the apparent sequence of the rocks on the road which 
rans north-westward thi'ough this township, from McLaren's Depot 
Shanty near the Mississippi River. On this road, and on the sixteenth 
lot of the ninth concession of Palmerston, we come upon the sandy, 
i brownish and cherty limestone band, which marks the eastern boundary 
of the mica-schist group. This is undoubtedly a continuation of the 
the band seen to the westward of Robinson's and Joe's Lakes in Levant. 
With this limestone in Palmerston, from the lot just mentioned to lot 
number seventeen in the eighth concession, there is associated a very 
large amount of pure, white-weathering orthoclase and quarts rock. This 
occurs in great bedded masses, as well as in detached lenticular patches 
in the limestone. In intimate connection with both of these rocks ai*e 
bands of speckled hornblende slate, ixxjk, or schist, in which the hom- 
; blende occurs in distinct crystals of a greenish colour, in a matrix of a 
greyish-white or pure white granular feldspar, which I take to be oligo- 
clase. The sti*ike of these beds is to the N. E. or E. N. E., with south- 
eastward dip at an angle of 45^. Further along the road, at a point 
where Antoine's Creek crosses it, on lot eighteen of the eighth concession, 
(the rock on either side is a similar speckled hornblende slate, strongly 
^HtKK>lored, and with partings of small-scaled brownish mica. No lime- 
itone was observed here. A short distance beyond ttiis again, on the 
right or east side of the rood, is a high escarpment of sandy, brown- 
reathering mica-sohist, dipping at a very slight angle to the eastward, 
Imd having some impui-e beds of limestone intersti-atified with it. Such 
fetrata continue for a considerable distance as an escarpment along the 
right of the road, while to the left, in a position beneath them, sandy 
liystalline limestone and white orthoclase rock again come in. 

On lot twenty-three of the eighth concession we have a similar 
hist-colored series, and much of the rock is a micaceous quarts schist, 
bere also there occurs a large ai'ea of a similarly coloured oi-thoclase 
Ind quartz rock, which would appear to bound or limit in this dii*ee- 
boQ the moi*e schistose division of this group. Immediately to the 

torth- westward of this rust-coloured orthoclase rock, in portions of 
le twenty-fourth, twenty-fifth and twenty-sixth lots, in the seventh and 
kighth concessions of Palmei*ston, the fine-grained, greyish-white gneisses 
jome in, in considerable thickness. They are here directly on the strike 
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of those we have previously described as occurring at Bound and Clyde 
Lakes in Levant, where they likewise form the western boundary of the 
mica-schists and quai'tz slates. In Palmerston, however, they are much 
more distinctly seen, and I was enabled to study them in greater detail. 
On lot twenty-five, and a part of twenty-six, in the eighth concession, 
these gneisses were the only rocks observed. Their weathered suiface 
is oi' a light greyish or white coloui', glistening in places from the 
pi^Heiice of minutely divided mica. On fracture, they ai'e seen to be 
composed chiefly of finely granular, translucent quartz, together vrith 
small scales of black mica, and a few garnets; grains of magnetite are 
also ubundant ; and the occurrence of this mineral fii*Bt led me to institute 
a eompai'ison between the micaceous gneisses of Palmerston, and 
certain schists occurring on the Addington Boad, in the townships 
of Kaladar and Barrie, immediately above a great thickness of green slate 
and diorite belonging to Division B. of the Hastings Series. In Kaladar 
and Barrie townships the slate everywhere contains disseminated 
cry?^tals of magnetite, and is closely associated with a sandy mica- 
Bchist, which often becomes a conglomerate. In this conglomerate the 
pebbltjs ai'e flattened and lengthened out along the plains of bedding 
and give a peculiar jagged aspect to the weatheiHxl surface of the 
rock. In Palmerston, we find similar rough-surfaced zones running 
thi'ough the fine-grained gneisses or sandstones. These I, at fii'St sight, 
thought were due to the weatheiing out of siliceous or tremolitic layers 
in tho rock, but on closer examination I found that they consisted 
of detached lenticular fragments of quartz, disti'ibuted in clusters 
along certain planes of bedding. The matrix in which these fragments 
are embedded is further more micaceous than other portions of the rock, 
and in some specimens of this nature, subsequently compared by me 
with the schist enclosing decided pebbles on the Addington Boad, I 
found that the fonner only differed fi'om tho latter in being firmer, and 
of finer textui-e. The matrix in both cases might correctly be called a 
micaceous sandstone, and it is not unreasonable to suppose that the 
same agency which has changed a loose friable schist into a firm, 
masisive gneissoid rock, should also have considerably altered the con" 
dition of the enclosed pebbles. Looking, then, at the jagged- weathering 
ftchisU in Palmerston in this light, I am strongly impressed with their 
resemblance to a portion of the schists on the Addington Boad, and 
think it extremely probable that the conglomerate is here also repre- 
sented in an altered form. This point, however, has such an important 
bearing upojn the position and sequence of the whole group of rocks, 
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that I hesitate to do more at present than hint at the probability. I 
may, however, Htate that should such prove to be the ease, it will place 
the whole mica-schist group in a position towards the summit of the 
diorite rock and green slate series of Division B, (Beport of Pi'Ogress, 
1866-69, p. 149) and beneath the grey calo-schisls and impure lime- 
stones of Division C. of the Hastings series. 

Beyond these gneisses or micaceous sandstones in Palmerston, the 
measures could not be clearly made out. They, however, appear to con- 
sist of a repetition of sti-ata similar to what have been alroady described, 
namely, sandy-weathering limestones, white quartzo-orthoclase i^ock, 
mica-schists, and micaceous quartzites. These extend throughout the 
whole country in Palmeraton westward to Ti*out Lake. The general Troot Ukt. 
strike of the roeks is to the north-e&stward, but the dip is at a much 
steeper angle than that heretofore described. 

To the westward of Trout Lake in South Canonto and Miller town- SouUi Ctoonto 

Mid M ill«r. 

ships, a great gneiss area comes in, and forms the boundary of the 
schists in this direction. The lowest zone of rock observed before coming 
to this gneiss area, consists of dark gi-eenish hornblende-schist, with 
layers and patches of yellowish-green epidote; but the relative position 
of this with regard to the mica-schist group has not been clearly made 
out.* On the continuation of the mica-schist group to the south west- 
ward, through Clarendon and Barrie, the mica-schists cease to be a ChMndoaud 
characteristic feature, but the associated sandy limestones become exten- 
sively developed. This fact I have already alluded to in describing 
the rocks occupying the Olai-endon basin in the Report of Progress 
1872-W, p. IST et 9eq. 

In conclusion, I may state that, though varying much in different 
localities, the mica-schist group (I.) may be I'ecognized and traced from its ExUnt of 

. . Oroup I. 

position in Levant and Palmerston south-westwaixl through Clarendon, 
Barrie and Kaladar, and thence westward through the southern portion 
of Elzevir to Bridgewater village, and Madoc township, in which latter 
localities it is largely, in fact almost wholly, represented by the schistose 
conglomerates mentioned in my former Bepoi-ts. The whole distance 
is upwards of sixty miles. 

[Red GneiMs Area or Bdt (A.) — ^This belt of rock, as shown by the sec- ludgneiti v^ 
tion (see map), separates the mica-schist group (I.) from the dolomite and 
slate group (11.) It appears to overlie the former, and invariably shows 



„* 'or ft farther description of the aeioolatloii of rocki in Miller, Clarendon and Betrie townshipe, lee 
■MfMrt of Progreee 1872*73. p. 142 #( mq. 



130 



GEOLOGICAL SUBVEY OF CANADA. 



the same constant dip to the south-east and east. But extended obser- 
vafioiigj oil its course for a number of miles, seem rather to show that its pre- 
sent position is due to an uplift or overturned elevation of an older gneiss 
aeries. This gneiss forms a ridge or mountainous belt of countiy (shown 
oil the map) all the way from the Mississippi Eiver, in Palmerston, to and 

Joci^Ukf. beyond Jtje's Lake, a lake situated on portions of lots thirteen, fourteen, 

fitleea ruid sixteen, in the foui'th concession of Levant. The rock is a 
tiae-gi^ained granitic gneiss, composed largely of flesh-coloured feldspar 
and greyish quartz, and diffeinng in no respect fi'om most of the gneisses 
beretofiii^e described as Lower Laurentian. At Joe's Lake, the country 
which it occupies is particularly hilly, almost as much so indeed as to foim 
a serious obstacle to waggon travel on a road which has been constiiicted 
flfjixvsy it. North wwd of the lake, however, this hilly tract becomes 
depi"6S«ed, and as the rock was not observed in the adjacent township of 
Bflrliiig, it must either disappear beneath ovorljring rocks, or, conforming 
to the N. W. bend just described as occumng in the mica-schist group, 
run diai^anally or north-westward with this group across the township 
of Blythlield. The only other fact worth mentioning respecting this 

B«d ^omAtita. gneise belt, is the occurrence of red hematite, in places along its 
©astern margin, and immediately beneath the ferriferous dolomites of the 
the next ^i"oup in succession. This ore, however, has never yet been 
found in aJiy thing like economic quantity. It occurs in lay era and 
thrtsada iti a zone of felspathic rock, which appears to have been at one 
time brokon up and re-cemented. The only localities in w^hich I know 
of its ot^currence are at Robinson's Lake, and near a small sheet of water 
known as Caldwell's Lake, situated on lot number one in the eleventh 
and tweltlh concessions of Levant.] 
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II. — Dolomite and Slate Group. 

Immediately following and resting upon the gneiss just described are 
the ferriferous dolomites of the dolomite and slate group. The rocks of 
this group, I may mention at the outset, are imlike any so far met 
with in the Lower Laui'entian series. They correspond more in their 
genei'al chai'acters with those constituting Division B of my Report on 
Hastinjy^y T^unty, and resemble in many points j)ortions of the Huronian 
of Sir W. K Logan, and of the rocks of the Eastern Townships. Being 
awart, however, how little impoi-tance is to be attached to mere lithological 
njHemhlances as determining in any way the age of a group of rocks, I do 
not myun lo convey in this statement anything more than the fact that 
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sueli a resemblance doQs exist. The rocks coinprisinff this group are General 

,,,, . oi^ charactera'of 

lai^ely aoloiiute», elatea, and grey magnesiau limestones, all of which are Group n. 
more or less cupriferous. Subordinate to these are beds of diorite and 
chlorite schist, black chert or hornstone, and white crystalline limestone. 
The limestone is clearly intei-stiatitied with the slates in thin bands, and 
likewise occurs above them in considerable thickness. The following 
section, however, will show the succession and relative position of the 
stra4Ji: — 

Sequmce of Rocks in the Dolomite and Slate Group, Levant, 

B8TIMATID TUICKJTKBS. 

1. Brown and rust-colored dolomites, traversed by 

veins of quartz carrying sulphurets and car- 
bonates of copper. 100 to 200 feet. 

2. Fine-grained, gloesy-bUck, iron-stained slates, 

with nacreous lustre ; cleavage with bedding. 90 *• 

3. Buff-weathering, greyish -white, crystalline lime- 

stone, evenly and thinly bedded 135 " 

4. Slates similar to No. 2 8 ** 

6. Crystalline limestone like 3 ,.., 10 *« 

6. Slates like No. 2, graduating towards the summit 

into a diorite slate and schist 36 " 

7. Slates like the last, but with rust-colored sili- 

ceous beds eO «• 

8. Buff- weathering slaty limestone, with interstrati- 

fied layers of brownish dolomite 30 «' 

9. Slates similar to the above, with thin beds of 

black chert ^ «• 

" 10. Bluish-grey, buff-weathering, and finely mica- 
ceous limestones, much contorted and tra- 
versed by a net-work of small veins of dolom- 
ite and quartz. Beds of pure dolomite are 
also interstratified. TRese bear a striking 
resemblance to the calc -schists of Madoc, 
Tudor and Belmont. They are cupriferous. . . 100 to 300 ** 

11. Bands of diorite and white banded crystalline 

limestones doubtful. 

12. Appearance of a break in the measures, rocks 

concealed by swamps 

13.- Large area of crystalline diorite (group III) 

Throughout the foregoing section the strike of the rocks is almost north ^^^^^ ^^^ dip. 
, and south, or a very few degrees to the |oast of north, and west of south ; 
the dip is constant to the eastwaiti, and at angles averaging 45°. With 
; this sti-ike and dip, they extend from the neighborhood of the Mississippi, 
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on the tenth and eleventh lots of the tenth concession of Palmerston, 
north waid, through North Sherbrooke and Levant, to the twenty-second, 
tweiity-thiixi, and twenty-fourth lots of the third concession of 
Darling, The breadth of the whole belt through Ijevant is about one 
mile, but on reaching the last named township, it appeal's to have a 
greater spread. The most frequently reciu-ring rocks, are the brown 
weathering dolomites, slates and diorites, and these are moi-e or less 
cupriferous throughout their whole range. I shall now proceed to give 
some local details respecting their chai'actens and distribution. 

In Piilmerston, immediately t/^ the south of the gneiss belt (A), and 
eoiisequu fitly in the same relative position as the rocks in Levant, ol 
which a section has just been given, this group is I'epresented by 
doloniitei*, brown -weathering ferruginouH and glossy slates, white and 
greyish crystalline limestone, and some speckled diorites. The whole of 
the*tc» however, are here very irregularly distributed, and as the countiy is 
exceedingly broken and thickly wooded, little could be ascertained with 
ceitainty respecting their sequence. One fact observed, however, is 
worthy of note, namely, that in this locality, much of the dolomite 
ie of a pare white colour, and of so compact a texture, that it would 
be vnlnable for ornamental and decorative purposes, if sufficiently large 
blocks uould be obtained.* Through North Sherbrooke to Eobinson's 
Laki\ ill Levant, the relative positions of the rocks remain the same aa 
given in the foregoing section, and crystalline diorite invariably foi-ras 
their ea^t^^m boundary or limit. This last rock is well seen around the 
bri<ige over the Mississippi, on the sixteenth lot of the third concession 
of North Sherbi'ooke. It consists of a prett}'- uniform, gi*anular mix- 
ture of ft greyish or blackish-green hornblende and white-weathering, 
greyii^h feldspar. In places, however, its stracture is granitoid, giv- 
ing ri^e to a coarsely and irregularly blotched diorite, of very 
Btrikin<r Appeamnce. Through North Sherbrooke, and a portion of 
Levant, before coming to Eobinson's Lake, the condition of the country 
is Huch that no close investigation was possible, but the general course 



* Tiw fi^liowing note conoerning a specimen of dolomite from Dftlhousie is by Mr. Christian 
Ifoffiiiaiin :— 

Thu E)fHH.-imen is finely crystalline, white where freshly fractured, but pale brown upon weathered 
■urfa^^es. lliruugh it are diraeminated minute crystals of tremolite, oocssional grains of quarts, and 
grahi* *Md itiycrs of a jrreenlsh-grey translucent mineral, with a hardness of about 8, which proves to be 
pymlU^Ute. The material for analysis ^"as separated as carefully as possible from the aooompanying 
nilnor^H, uid after drying at 100* c. gave :— 

Carbonate of lime 55*36 

" magnesia i2'63 

iron 00-76 

Insoluble 1*28 

10002 
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of the belt is marked by frequent moss-covered ridges of the dolomite 
and slate. On Mr. Browning's and Mi\ Gallagher's lots, six, seven and 
eight, in the seventh concession of Levant, however, a splendid op- 
portunity is given for obsei-ving the succession of the rocks of this succoniond 
group. They commence on the western part of lots eight and "'^ "**^ 
seven, with extensive developments of the feiTUginous dolomites, and 
black glossy slates, both of which are more or less copper- bearing. cunriferoiM 
Between these and the red gneiss belt (A), the land is depressed and 
occupied by lengthened swamps, so that it is imj)ossible to determine the 
character of the rock that immediately adjoins the gneiss. The greatest 
development of the slate is mot with on going eastward from the dolomites, 
and in this direction also, the slate becomes of a greenish colour and gradu- 
ates impei*ceptibly into a diori tic and chlori tic schist. Towards the eastern 
or upper portion, buff-coloui*ed, crystalline limestones come in, first 
in beds of only a few feet, and then in much greater thickness. These I 
examined very minutely for fossils, but without success. Seii)entine was 
not obsen'ed, but I cannot state positively that it is entirely wanting. 
Still ascending, and towaitis the eastern portion of lot seven in the same 
concession, and through the centre of lot six, we have an extensive 
development of the bluish-grey, buff-weatheiing and finely micaceous 
limestones (10 of section). These are undoubtedly a part of the 
dolomite and slate series, and are likewise, frequently cupriferous. 
1 mention this fact here, because it has an important beaiing 
upon the position and age of the whole gitjup. The underlying dolomites 
and slates, though possessing many characters in common with the rocks 
constituting Divisicm B. of the Hastings series, yet have sufficient [joints 
of difference to make it possible that they may belong to a distinct 
and altogether different seiies. But in the case of the grey limestones 
laiit mentioned, their rescmblaiico is so perfect, in every particulai', to the RaaemUMioeto 
giey magnesian limestones of Madoc and Belmont, which in these places SivjS^^'of 
overlie the diorites and green slates of B., (Hastings series) that I have *'*«^»***"»" 
no hesitation now in including them in this series. Consequently, this 
iSeries in Levant, and that observed in Madoc and Belmont, Hastings 
Connty, may bo considered as contem])orancous. In tmotlier part of 
thJH Report, the deposits of copper occurring in these v* cks in Levant will 
Ikj referred to; but I may menlicm here, that besides copper they also 
contain gold, as is also the case in the Madoc and Belmont series. On 
the lots last mentioned in Ijcvant, namely, lots six anu seven of the 
i»eveiith concession, the grey limestoiies are every wheie associated with 
Ijieenstoues or diorites, which may either be ti-ue beus or injected masses, woiitw. 
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Thmc fjocome more frequent and important as we approach the great 
diorite iirra, which constitute our next mentioned group. The whole 
of the limestones have evidently been 'greatly disturbed. They are 
miiHitcl}' corrugated, and are intersected in all directions by a net-work 
of fiiiieeouB and dolomitic veinlets, which weather in relief on the surfaces 
of the rock and give it a very striking appearance. The distui-bances 
have almost 'entirely obliterated the planes of bedding, but the planes of 
job* Hug, which are at right angles to the former, are clearly seen. 

On lot twelve of the fourth concession, we again come upon the 
Tu/rfUwtml extension of group II. Here the grey limestones and dolo- 
iniles aie well seen, but the slates, probably on account of their occur- 
nng iu depressions, are not represented at the surface. The whole 
counti'V to the south-eastward of this lot, namely, through lots eleven, 
ten, nine and eight of the fourth and fifth concessions, is occupied by 
heavy, massive, dioritic rocks of greyish, mottled, or dark green colours. 
It Ik to he particularly noted here, that the coai'sely blotched varieties of 
(Uarite are rarely met with in Levant. At the foot of Joe's Lake, in the 
westuns pm-t of lot thirteen, in the thiiil concession of Levant, we agjiiii 
have the ierruginous dolomites associated with slates andchloritic schists, 
and tract^Kof copper were everywhere met with here. Further noilhwaiti 
tiu iuts .sixteen and seventeen of the second concession of Levant, the mica 
ichistw iu\* largely represented, striking a few degrees to the east of north 
wifheivstwai'ddipatanangleof45°. The smrounding country here is so 
t h k" k 1}* ^\^ooded that the other membei*s of the series were not seen . Across 
the m^^htc^enth lot in the first and last concessionof Ijevant, alarge band of 
a rUHtV' weathering dolomite runs north-eastwaixl in a high ridge, 
varying in width from fifty to one hundred yai-ds. Here, the diorites 
again fijrni the eastern boundary, the countiy occupied by them being of 
a YL^ry rough and hilly character. Still to the northward of this lot, 
(fiese roi'ks run into the township of Darling, and are seen from the 
eighteenth lot of the fii*st ccmccssion, to the twenty-third and twenty- 
ihnrth lots of the thii-d concession. On the first mentioned lot, on 
the land of a Mr. Elliott, the dolomite is again cupriferous, but none 
(>r the veins seem to be of an}- imjioitance. The diorites associated 
with the dolomites in this locality present rather a streaked than a 
speeklt^d appearance, owing to a different arrangement of the feldspar 
jLTifl htu'tiblende, and a large portion of the rock is composed wholly 
of a ^^eyish feldspar. In the thiixi concession of Darling, on 
Una twenty-three and twenty-four, the dolomites still continue in 
^uJiMdcnifile thickne'^s. They ci-oss the Calabogie liake road, and pin)- 
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bably extend eastward to the western exti'emity of White Lake, but wuteLak*. 
bush fires in this direction prevented me from collecting any further de- 
tails respecting their distribution. I have already stated that the average 
breadth of this belt of i^ocks in Levant, is about one mile. In Darling, BmuithoCbaii 
however, I find it difficult to draw any lines which may bo said to repi'e- 
sent either its eastern or western boundiuy, as the rocks seem to be dis- 
tributed in a very iiregular and confuted manner over a large part of the 
township. Further exploration in this section, however, is needed, and 
until such is completed, little more can be said respecting the continua- 
tion of the rocks northwai^. 

In conclu.sion, respecting the dolomite and slate group (II)., I may state, 
that in its coui-se from Palmei'ston township to Darling, its uniformly 
straight northwaixl bearing is remarkable. It« western outline is always 
well defined, while, on the other hand, its eastern one, bordering on the 
diorites, is somewhat irregular. Its southwanl course from Palmerston 
would bring.it into contact with the great gneiss area, which occupies 
the southern portion of this townshij) and much of Oso (see map), but 
the contac't was nowhere" observed. There is little doubt existing in my 
own mind, that the green slates and dolomites, which stretch from 
the south-western corner of Barrie township south wai-d along the 
Addington Koad, in Kaladar, are representatives of this group to the 



.south; but by what windings, or in what way a connection is made oi^orotj) ii.^^ 
Ijetween them, it is impossible to determine. 

III. — DiORITB AND IIORNBLKNDE-SCHIST GroUP. 

The term diorite is generally understood to apply to a rock consisting cbu«eunof 
of hornblende and oligoclase, or albite, w^ith little or no quartz. As 
might be supposed, however, there are almost infinite varities, due to 
variations in crystalline texture, and in the relative proportions of the 
constituents ; and many varieties are found in the regions under con- 
sidemtion. Though it can hardly be said that the diorites in this 
group graduate into rocks in which pyroxene is the chief constituent, yet 
there is no dou})t that pyroxene frequently replaces the hornblende in 
them, but in such a manner as to make it impossible to define the limits 
of each rock, or even to distinguish them without constant critical 
examination. The pyroxenic rocks constitute, however, a very small 
portion of the group, which as shown on the accompanying map, 
occupies a large area in portions of North Sherbrooke, Dalhousie, 
Levant, Lanark, and Darling townships. It may be separated into suWivWoM ot 
three sub-divisions or belts, as follows : — ^'^"P "^ 
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(1), Unifoiuily granular and speckled diorites. 
(2). Goiir&o granitoid syenites and diorites. 
(3), Slaty and schistose diorites. 

Tlie tirwi belt constitues the extreme western portion of the group, 
and avc*rageH perhaps one- third of the whole. It extends from the 
northern end of North Sherbrooke, through the north-western comer of 
JJalhoasiej and south-eastern portion of Levant, into Darling township. 
The second fjelt fonns the centre of the group, and forms a range of 
hilli^j strclcliing from a point a short distance to the southward of the 
Mississippi River, in North Sherbrooke, through Bathurst, in the 
vicinity of the clusier of small lakes on the Eiver Clyde, in the eighth 
and innth concessions, and into the south-east corner of Levant. The 
thinl Iwlt constitutes the remainder or eastern portion of the gronp, and 
octupies a large part of the centre of Dalhousie and the north-west and 
gouth*W0st corners of Lanark and Darling. The whole group extends 
iuU> Iht; last named township, and covers a very large area, which has 
not yet been examined. 

(1). — Vnifomxly granular and speckled Diorites. — The first or extreme 

western belt has been partially described in connection with the dolo 

mite an<i slaie group (II.), with which it^is intimately connected. It em- 

bnuos lit leitst three varieties of diorite, all of which graduate into one 

iuifitlior without any apparent regularity. The first, and perhaps the 

Diost eamnionly recurring variet}', is a uniform mixture of a dark 

coloiiiTdy t^^ranular hornblende, and greyish, white-weathering feldspai* 

(oligoehi^e ?). This combination produces the mottled or speckled-wea- 

tliering diorite, to which I have several times alluded, in the preceding 

pages, as immediately following the dolomite and slate rocks in North 

Hln*rbroi"ke and Levant. Quartz occurs in it more frequently than in 

either of the two varieties yet to be described. Iron pyrites in iri'egular 

gjains, lis tiearly always sparingly present, and mica is almost entirely 

w'anting. The second variety diftei's from the first, chiefly in being more 

coarsely crystalline. The feldspar predominates and gives a greyish-white 

colon r to the weathered surfaces of the rock, on which the crystalline 

horn blende is very conspicuous. Iron pyrites and some mica is nearly 

always pi-esent. This i-ock occupies a very lai*ge portion of the 

western thirtl of the diorite area (see map) in Dalhousie and Levant, 

and more especially in the vicinity of the cluster of small lakes 

Iwibre alluded to, which are foiTned by the Clyde River, in the eighth 

Htid nintfi concessions of Bathurst. It gi'aduates impei^ceptibly into 

tlit third variety of this sub-division, namely, that in which the horn* 
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blende almost entirely supplants the feidnpar. The weathered surfaces 
ai'e invariably some shade of dark grey or greenish-grey. No distinct 
position can be assigned to it along the western belt of diorite rocks, 
as it occui-s almost eyer}'where in connection with that last described, 
though most frequently through the south-eastern quarter of Levant, 
and thi*ough a large portion of DaHing. Iron pyrites in it is abundant 
in ^finely disseminated grains, and on decom})osition often gives a 
strong rust colour to the mass. Quartz is also genei*ally present in 
fine grains. 

(2). — Coarse granitoid Syenites and Diorites. — ^The central portion of 
the Diorite area is occupied by the coarse granitoid and syenitic varie- 
ties. These are of special interest, as some of them seem to shew gra- 
dations from a ti'ue diorite to a coarse hornblendic granite or syenite, 
and closely associated with them occurs the tii*Ht appearance of ser- 
pentine limestone with weathered forms resembling Eozoon. The rela- p^,^ 
tion of these syenites, and syenitic diorites, to the rocks that imme- 1kJSJ?»""' 
diately precede and follow them is at present uncertain. Till quite 
recently, I regai*ded them as exotic masses, or exposures of the infe- 
rior red gneiss series, posnibly along the crown of an anticlinal in 
the Diorite group. But subsequent and more exteiided exploration, and 
the further examination of a great number of rock »pecimens seems 
rather to shew that the diorites themselves pass by almost imperceptible TramiUoD of 
gi-adations into these coarse syenitic varieties. The first change in this Bycnite.^ 
direction is mai'ked by the occuiTcnce, in the oixlinary diorite, of a flesh 
coloured or red feldspai*, scattered irregularly thi*ough the mass of 
the i-ock, in intimate association with the white-weathering feldspai* 
(oligoclase), but appai'ently not a triclinic feldsj^ar. In this vai'iety of 
diorite, a light yellowish-gi'een epidote is also ob8erved, and it continues 
to characterize the rock in all its stages. The association of two distinct 
species of feldspar in the same rock is not uncommon. Von Cotta says, 
" many syenites contain oligoclase, as well a<i orthodase or microcline, 
opening up a transition into diorite, which latter is essentially nothing 
but a syenite containing oligoclase instead of orthoclase. This trifling 
difference, which is usually connected with a coai'ser texture of the rock, 
may possibly only be a consequence of the different level at which it 
attained the solid state." And further, in this connection, Mr. Macfai*- 
lane in his Report on the Geology of Lake Superior (Report of Progress 
1866, page 119), makes mention of a granite which **is coai*sely gi-anu- 
lar, and consists of i*eddish orthoclaso, a small quantity of a triclinic 
feldspar, dai'k-green mica and grey quartz.'* As this reddish feldspax* 
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iDorefises in amount, the triclinic feldspar diminishep, and the rock 
aH^iimes inrue mid more the appearance of a Lauren tian syenite. Not- 
withstumling, a triclinic feldspar is seldom entirely wanting, and is often 
obMervod to give its peculiar white, or greyish-white weathering charac- 
ter to portions of the rock. I have already mentioned, that epidote is 
present in tho syenite, and both it and carbonate of lime were fi-equently 
oI^eiTed coating portions of the rock. A short distance to the south- 
east watnl ol tlie Mississippi River, in North Shej'brooke, a coai*se red 
syonitic rock, with epidote and small quantities of graphite, crosses the 
thiixl concession line, and extends northwaixl across the river into Dal- 
hoiisie, whence it continues to a 2)osition to the north-west of the Poland 
ro.^t Ctiii'e, rtituuted on the twenty- third or twenty-fourth lot of the 
foui'lUcoiuei^siuu. Between this lot and the town line of Levant, syenitic 
rockw Hva Urge ly developed, and present endless diversities of chai'acter. 
soul h- west ward from North SherbiX)oke, they were followed across Oso 
tovvn^sliiji into Olden, where they are again extensively developed along 
the line between these townships on lots nineteen, twenty and twenty- 
one i4 the tirt^t and eleventh concessions of both townships. 
s«pfiiiiiiia 1 h^ive alioudy mentioned the occurrence of serpentine limestone, 

iifflBsUHie. ^ .11 . 11'. 

in connectjuu with these coarse syenites and diorites. It occurs 
in un iiTL'gular and disconnected manner along their eastern flank, 
clobt? U> where the more slaty and schistose sub-division of the dio- 
file group commences. The limestone is, for the most pai-t, rather 
coarwoly ciysUilline, and is of a brilliant white coloiu*; but there arc 
also |>orlic*nH yf a slaty chai'acter, and in these the serpentine occurs in 
layers nmrkiiig the bedding. Other parts of the same band are of a 
tinely granular character, weather brown or blackish, and are probably 
dolomilic. 1 would di'aw attention to the fact that the serpentine in this 
baud irt .seliioni in a disseminated granular form ; and in this respect the 
baud ditfors from othei-s yet to be described, which occur in a higher 
poi'lioii of tlio series, and which closely resemble the serpentine 
limcstoueii of (irenville and its augmentation. It also somewhat 
r^^scjmbJc;^ a limestone hi*ought from Cote St. Pierre, Petite Nation 
Heigniory, which is likewise associated with coarsely crystalline and 
bliitfljed diiirilos. It was only observed in two or throe localities, 
Hppai'eutly in the same stratigraphical horizon. On the twenty-third 
and twenty-fourth lots of the thiixl concession of Dalhousie, the serpen- 
tine oocui^ intta'laminated with a lincly granular and brown-weathering 
crywtallinti lirrtestone, which exhibits on its weathered surfaces, foi-ms 
very uiucli i^c^iombling Eozoon, Some of the most promising fragments 
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were Blice<l by Mr. Weston for microscopic examination ; but Principal 
Dawrton, to whom they were submitted, could only detect some very 
obscure forms, which ho thought might be Eozoon, A similar limestone 
with serpentine was noted, crossing the twenty-sixth and twenty- 
seven th lots, on the line Iwtween the fii-st and second concessions of 
Dalhousie; but in this no Eozoon structure was observed. I, however, 
picked up a loose fragment of limestone on one of the last mentioned 
lots, which, after being digested in a weak bath of acid, displayed this 
stnictnre in a very marked manner. In Darling township, this band 
has not been found in place, but numerous large fragments of limestone 
cont;iining a light yellowish-green serpentine, were obsei-ved in connec- 
tion with some of the diorites. 

(3). — Slaty and schistose Diorites* — The third sub-division of Group III. ArMooou^ed 
occupies the whole eastern side of the area through Dalhousie, Lanark, of oioap iil 
and Darling, immediately boi-dering upon the limestones of Group IV. 
In it, the rocks are for the greater part slaty or schistose, but ai-e Rock oh«r»cteit 
occasionally massive. Their prevailing colour on weathering is a 
brownish-green, but on friu'ture they are black, greyish, or dark green. 
They are all travoived by joints at right angles to the sti-ike of the 
strata, and in parts of the mass, the joints occur so close together, that 
the rock may almost be said to have a slaty cleavage. One vai*iety of 
these schistose diorites is worth}' of special notice. It consists of a 
friable or easil}' disintegrating blackish-green schist, containing an 
^admixture of feldspar and carbonate of Irme. The feldspar occui's in 
crystals or grains of a rod colour, arranged in clustei's or aggregations 
through the mass ; an<l on the weathered surfaces, these present a great 
variety of forms. The slaty portions of the rock may correctly be 
called diorite slate. This is very iine-grainwl, and gi*aduatos into a 
massive rock, with transverse jointing. Associated with the slaty 
portions, and towards the extreme eastern border of the diorite area, 
deix>8its of magnetic pyrites occur in one or two jilaces in Dalhousie. The MaffiioUc 
distribution of those rop ks (2) is shown on the map accompanjing this ^ 
report. It has, however, been mentioned that they constitute the eastern 
portion of the area occupied by the dicnites of Group III, and that on 
their south-eastward course from Dalhousie, they either thin out, or are 
overlaid by the limestones of Group IV. ; as through Oso, and a part of 
Olden, these limestones are seen in immediate contact with the coarse 
granitoid diorites and syenites, which, in Dalhousie, occupy the centre 
of the diorite area. The absence hero of the schistose and slaty Abianceof 
subdivision (3) of the diorite group, which should come in between the 
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limestotiea acid the syenitic dioiites, is remarkable; and as it seems 
iraprobahle that in so short a distance a« that from Dalhousie to this 
portiou of Oso these rocks should entirely thin out, there must be 
either a fault or an uncomfoimity between Groups III. and IV. 






ly. — LiBlESrONB AND HoBNBLENDE. EoCK GrOUP. 

ImmofAiatelj following these dioritcs, and at the base intersti^atified 
with them, i^s a great volume of ciystalline limestone and hornblende 
rocket, Thh is simply the noHh-eastward extension of the White Lake 
and Bolton Ci'eek, and Upper Sharbot, Playfairville and Lanark bands 
of limestone wliich are mentioned in my last report (Eeport of Pi'Ogress, 
lS73-T4j i>a^re 104). These bands formerly considered as distinct, have 
fiinee Ijeen prtived to represent merely separate portions of one outci'op ; 
coniicquently they will henceforth be described together, as the Sharbot 
Lake, PUi) fuirville and Laiuark limestone band. Considering the import- 
ances of this limestone, and that it differs both in general character and in 
appearam e, m well as in mauy minor details, from any of the bands yet 
met with, T have placed it, with its associated rocks, in a distinct group. 
The m\HX it occupies is numljer four on the map accompanying this 
report. It »'UI atoijce be noticed that its distnbution presents more the 
ttp])eaMiuct' Mf u great undulating sheet, than that of the single outcrop 
or upturut^U edge of a band. K the former, then, it must be referred to 
a mot e recent and unconformable system of rocks than that upon whicb 
it i-erttSj but if the latter, it must represent an outcrop that is extended 
in undulation}^ beyond the limits of its true horizon. The greatest width 
occupitni liy ihis group is from seven to eight miles in Dalhousie and 
Larmrk, aud, with one exception, the limestones are seen throxighout; 
this exception is a compai'atively narrow strip occupied by a belt of 
horublendo ylate rock. This great breadth of limestone, however, is 
tteen to lessen rapidly both to the north-eastwai'd in Kanisay and to the 
aoiith-weistward in South Sherbix)oke and Oso townships; and this fact, 
I think, renders the basin or shallow trough foim of the deix)8it6 
mfire probable. It may appear strange that this basin form should 
not have been at once observed by the successive dips of the sti*ata 
on iipjiroailung the eastern and western limits of the area; but when it 
is stAtc*! tfiai the sti'ata are as often inverted or overturned as otherwise, 
and that it iK oidy towaixls tlie central pi»rtioii of the area that opposite 
dijje denoting undulations occur, the difficulty of arriving at any positive 
conclusion g respecting the true position of the rocks will at once be 
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recognized. Leaving this, then, as yet an open question, I shall 
proceed to give the general charactei-s of the rocks constituting the Omeni 
group. They ai*e as follows, in what appears to be the ascending Group iv. 
order : — 

1. Highly crystalline, stnped or banded limestone, thinly and evenly B«nd«d 
bedded, showing alteimate white and bluish-grey colonics, and vaiying 

in texture from coarsely crystalline to very fine grained.* Much of this 
limestone might be correctly termed flaggy. In it the stratification is 
everywhere most distinctly marked by the light and greyish bands, and 
in this respect, as well as in the veiy few minerals it contains, it differs 
from the limestones which constitute a part of the succeeding gneiss 
and limestone group. . The only minerals observed were tremolite, iron 
pyrites, and graphite, the last being always finely disseminated through 
the rock, Towai^is its junction with the diorite rocks last described, 
there are several thick bands of a blotched crystalline diorite, apparently 
interstratified with it, but whether these are truly interstratified masses, 
or merely outcrops or protrusions of the underlying diorites, is un- 
certain. Towards the summit the limestone is less crystalline, and 
assumes a uniform gi'eyish colour, when it much resembles portions of 
the grey calc-shists of the Hastings series. 

2. Brown-weathenng, crystalline, magnesian limestone, abounding Dolomite 
in tremolite. f On fresh fracture the rock varies from a pure white to tromoiita. 
a flesh-red colour, and is of a rather coarsely granular texture. The 
tremolite occui-s in interstratified layers or beds, which weather out in 
stix>ng relief, and give the whole mass a very rugged appearance. This 

rock is very similar to some seen aloyg the north shore of Hog Lake, 

* Mr. Hoffiiunn h&s examined both the bluieh-grey and white layers of a apeolmen of thla Umeetonet 
from the tventy'firtt lot of the tenth range of Luiarlc. The former contained finely diseeminated 
graphite, (the oaiue of their colour) and likewiee a oonsidofinble quantity of tremolite in eryttais, some of 
which were more than half an inch in length. The white layer*, however, were free from graphite, bnt 
contained a litUe tremolite in miuroeoopic oryHtals. Minute gnlna ct glauy quarts were also found 
in both the grey and white layers. The material for the following analyses was freed as carefully ae 
possible from impurities, and dried at 100*" C : 

Qrey Layer. White Layer. 

Carbonate of lime 7789 0088 

" magnesia SO'67 8'8S 

" iron 78 '61 

Onphite •!« 

Insoluble 1«6 "flO 

10018 100-11 

t A speoimen of this dolomite, from the twenty-second lot of the eighth range oi Lanark, has been 
analysed oy Mr. Hoffmann. It was separated as far as possible from tremolite, and after drying at 100* 
Cgave: 

Oarbonate of lime 521S 

" « magnesia 4210 

" ** iron -80 

Insoluble 678 

100 80 
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aoutli of Mjidae, adcI to others in Clarendon and Palmerston townships. 
Ill Lanark County it is confined to one particulai* horizon, and appears 
to oecupy n position immediately at the summit of the banded or 
striped lime^storH^s. 

(3.) Black hiHublenderock, slate and schist, of the following distinct 
varieties : 

a, Maftsivc, black and finely white-8j)ecklcd hornblendie rock, con- 

taininif greyish-white feldspar in a minutely divided state. 

The wjiole rock is finely granular, and much resembles a 

Imp. 
6, Bluck !iud greenish hornblende slate and schist, with partings of 

biM>wiji^>h mica, and sometimes holding garnets in abundance. 
(?. Coar*5e and finely crystalline masses of green and greyish-green 

honiLlendo rock, containing small quantities of whitish feldspai*, 

pink or white calcite, iron pyrites and quartz. This rock, by 

the addition of a greater amount of white feldspai*, passes into 

ft cnar>ie diorite. 
d, Fibroufi or columnar hornblende rock, of a greyish-black colour 

ami finely speckled character. This splits into long splintery 

fnigments. 

Thene four varieties of hornblende rock form a belt of considerable 
thickness immediately above the rugged weathenng magnesian lime- 
stouBH (2) la^^t described, through the whole of Lanark County, and have 
iiitei-j^trHtifi^i with them a few suboi-dinate bands of white crystalline 
liuie^tone. A gieyish-white feldspar is generally present in a finely 
divided st^to, ajid this gives a whitish, speckled appearance, to the 
weathered rauk. This feldspar is probably either albite or oligoclase, 
but it occurs LU such minute grains that it is almost impossible to 
sepai-ate a suffitui^nt quantity of it for analysis. In the fibrous varieties, 
tlie crystal f^ uf hornblende lie roughly parallel to one another, and 
there is a lutgcr admixture of white feldspar. I was stinick with 
the r6Mt^nil>lanre of this last variety of hornblende rock to the fibrous 
cHorit^s of EIze\ir and Madoc, which form a part of division B. of 
iXiy Report on Hastings County, (Eeport of Progress 1866-69, page 
140) the only difi'erence between the two being in the colour of the 
horn blonde, wliich in the latter localities is greenish, instead of grey 
or black. 

(4.) Striped and banded crystalline limestones, similai' in character to 
those forming the appai*eut base of (1.) They have interati'atified with 
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them inist-coloored hoi*nblende BchistH, which constitute fahlbands,* 
and a few bods of a feldspathic character. This zone of limestone may 
be a repetition of (1), but occupies a sepai*ate and distinct area. 
The sub-divisions 1, 2, 3, 4 of Gi-onp IV., will now be considei'ed in sniHiivUonB of 

' ' ' r > Group IV. 

greater detail. ooMidewd in 

(1.) Striped or Banded Limestones — ^These are the lowest rocks of 
the group. They immediately succeed the schistose sub-division of the ^SJ^SSi'*' 
Diorite Group III., at a great number of points both in Dalhousio fend »*»n~ton« 
Lanai*k, and are also interatratified towards their base with masses 
of a blotched and speckled diorite, similar in chaittcter to much of 
that found in the underlying group. The banded sti-uctui*e already • 

alluded to is generally very uniform and regular, but in places 
where the limestone is affected by local disturbance, it is corrugated 
or wavy. The rock splits readily in the direction of these bands, 
and aifords flag-stones of large size. Towards its upper portion the Fiiw-«to»6t. 
stratification is not so evident, and the limestone is more uniformly 
white and crystalline. In its distnbution it is affected by so many 
nndulations that it is difficult to select a portion which will, with 
any degree of accuracy, represent its approximate thickness. But 
from close measurements taken at several points, where the band 
suddenly assumes a vertical attitude and greatly nai*rowB in surface 
width, I cannot estimate its thickness at less than from 5,600 to ThiokneMof 
6,000 feet. This thickness, however, would of course be considerably 
reduced should any sharp folds repeating the strata be hereafter detected 
in this locality. The position where these measurements were made is 
close to the line between the townships of Lanark and Ramsay, in the 
second concession of the first-named township, and fVom lots twenty- 
two to twenty-five inclusive. This portion of country, as may be seen 
by reference to the map, lies between Indian Creek, a tributary of 
Taylor's Lake,«on the north-westward, and another small creek, also a 
tributaiy of the same lake, but un-named, to the south-eastwaixl. Indian 
Creek forms a natural dividing line between the limestones and a series 
of underlying gneisses, schists and slates, while the smaller creek to the 
south-eastward likewise separates the former from the overlying, brown- 
weathenng tremolitic limestone (2). Across the whole of this area the 
strata are vertical, but remain so only for a limited distance in the vertioa itnta. 
direction of their strike, which is here very nearly east and west. Prom 



* In Norway, Mwoiding to Utcfarlane, gnoln, mlcR-sehist, hornblende-whict. etc. are aleo found 
coBttitaUng faUlNtnae. 
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this poij^ition they pass eastwaixi through Ramsay, and follow the general 
course of Indian Creek, on the south side, towards the Mississippi Eiver, 
where they are lost sight of beneath the Lower Silurian limestones. 
Thrfiiii^h Riimsay the dip varies from 45° to vertical, but the thickness 
apparoEitly remains about the same as that already given. When the 
barn led structure becomes corrugated or wavy, the limestone much 
RawniWiwiMto resembles the Arnprior marble. The limestone at Arnprior belonffs 
narbie. to a band whIch is largely developed at the mouth of the Madawaska, 

in the towns+hip of MacNab, on the Ottawa River. Sir W. B. LogaU) 
ill descrihiTig it in the "Geology of Canada, 1863," page 823, says: — 
** In MacNab, on the Ottawa, there is a great extent of crystalline 
Hme^totie, which is coloured of a bluish-grey, from an admixture of 
plumbat^o. This colour is irregularly distributed, some portions being 
neurlj blacky and othei*8 almost white, so that the rock often presents 
a Ktriptxi or barred appearance. In many cases, however, the beds 
ai*e vGry much corrugated, and sections of it exhibit curious compli- 
cate*! patterniJ like the gi'ain of certain wood ; the white, bluish-grey, 
and black colors, being arranged so as to give very pleasing effects." 
Thif< limestone also contains, according to Sir William, a little tre- 
molite. r give this quotation for the purpose of comparison, as it is 
very pr(»hulile that the Lanark and Ramsay banded limestone, and 
the Ai'uprior striped, wavy and corrugated limestones, are l>oth parta 
of the fiiime great band. This fact, however, cannot be determined by 
actual oljKorvation, owing to the intervention of the uncomformable 
Lower Silurian rocks, which occupy the country from Ramsay to within 
a short di,stance of Arnprior. From the last outcrop of limestones in 
Riimsay, to Ai'nprior, the distance in a direct north line, is between 
twelve and thirteen miles. Prom Arnprior, they extend north-westwaixl 
aloii^ the OttHwa River for some distance, and dip at a slight angle to 
the noiih-oiifitward. This north-eastwai'd dip is pretty, constant along 
the vvcKti*!'ri side of the Ottawa River, through Horton and Ross; but 
in thiH (li relation, there occurs a great change in the strike of the rocks, 
from that existing in the Counties of Frontenac and Lanai*k. Thig has 
already boeti noted in Levant, (page 126) from which it will be seen 
that it affects a great thickness of strata. But to return to Lanark 
County, wcstwai-d from Indian Creek, the northern boundary of lime- 
sionos extends to the township of Darling, which it enters about lots 
Abnitri ciujiee ^'^^ ^^' ^^^*^ ^" ^^^ ninth concession. Here, the strike suddenly changes 
dlplnUiruJlf. *">''^'*i westerly to south and south-westerly, and the dip abi-uptly fi-om 
vertical to angles of from 30** to 45°. So very abrupt is this change in 



^ 
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the course of the rocks, that they appear at first sight to abut or run 
against the diorite hills of Darling township, which belong to Group III. 
From this position they extend south-westward through Lanark and 
Dalbousie in numei*ous undulations, and cover a very large part of both 
townships. In the seventh concession of Lanark, about three and a 
half miles westward from where they were firat measured, they have a 
breadth of three miles and a half. Still fui*thor in this direction, on the 
line between Lanark and Dalhousie, another measurement showed them 
to occupy a width of four miles; while in the fourtb concession of 
Balhousie, they were found in undulations over a trans vei*se measure- 
ment of three and a half miles. These measurements prove the 
limestones to be of groat thickness, and, I think, support the estimate 
already given. Further to the south-westward, on the line between 
Balhousie and North Sberbi*ooke, the band narrows to one mile and a 
half This is caused by the protrusion of a mass of red syenite, or 
syenitic gneiss, which occupies a pear-shaped area in the south-eastern syeniUcgneiM. 
quarter of the last named township (see map). The band encircles this 
boss or dome of gneiss, fi*om which the limestones appeal* to have been 
removed by denudation. On tlie north-western side of it, in North 
Sherbrooke, the limestones gradually thin out towiu'd the third and 
second concessions, and ai*e finally lost sight of. The dip, however, 
where last observed, was vei-y slight, and to the south-eastwai*d. A line 
of elevation, mai^ked cither by a broad, low anticlinal, or by protrusions 
of blotched and coarsely ciystalline diorite, extends from the mass of ci»n.«iy cry«ui. 
red syenite, north-eastward through the centre of the limestone in Dal- ""®^^**'^^- 
housie and Lanark. 

As these singularly blotched dioiites occur iu close connection with 
the limestones, they may be noticed here. They were first obsen^ed at 
the northern extremity of the syenitic protrusion at Bai-ber's Lake, Barber*«uke. 
a small sheet of water situated in lots three and four in the ninth 
concession of Dalbousie. In this locality tlioy are veiy coarsely 
crystalline, and are composed chiefly of large masses of a greyish-black 
hornblende, and a white-weathering feldspar; mica and iron pyrites 
arc also generally present. Further northward, in the eighth con- 
cession, they are not so coarsely crystalline. They are also seen 
crossing the Mississippi Eiver, at its expansion, in the sixth and 
seventh concessions of Dalbousie, and are again very coai*sely cr^stal- 
line. Northward from this point, similai* rocks occur immediately to the 
westwai-d of Watson's Corners in Dalbousie and Ilopetown, in Lanai-k Ddhouirie and 
township, where tliey vary in texture from coarsely ciystalline to ""'^^'*'"' 
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fiiie-ia'aiiiecL Lastly, they were obsei'ved in the vicinity of two small 
\iikiii5 in Lanark to\VDship, the fii^st on the line between the seventh and 
oi*^htb fjonceshions, and on the twenty-second and twenty-third lots, and 
the r^ccond on the line between the sixth and seventh concessions on 
Um riuiriher J wenty-foiir. . Their fui-ther northward extension would 
cai^rj* them intn the diorite region of Darling township. 

In eimeluHiun, respecting the striped or banded limestones (1), I may 
stiite, that they again occur in a south-westwai'd direction ft-om North 
Shurbmnke, in Oho and Olden townshi^js, and immediately to the south- 
wani of V'VOi^^ litike in Kennebec, also on the Addington Eoad in Kaladar, 
a shui*t di-Htiinrr nl)ove the boundary line of Sheffield. Between these posi- 
tions, however, there occur some intervals in which no limestone was 
ohspr\HHi. Tfjr rUstance from the exposures on the Addington Road in 
KiiliiJiir tu ArJi})rior on the Ottawa, is, as nearly as possible, seventy 
miles in a direct line. 

(2.) liroiTfi-freatJiering Tremolitic Dolomite. — These bi-own or black- 
ish- went hciing dolomites immediately overlie the banded limestones. 
TIjeir general tharactei's have already been given on page 141, where 
tht*y ai-e i^tntvd to be especially characterized by the abundance of 
ti'enTolitti ihoy contain, and by their very inigged or jaggeil surfaces on 
wcatlit*HTig. I now wish to add some details respecting their distribu- 
tjrjn. Tlio band or belt was closely measured at the same favorable point 
hi LnTiurlc tii< wixh chosen for the measurement of the banded limestones. 
The iwkn nre here in a nearly vertical attitude, and are well exposed 
along the Miif f between the second and third concessions on lot twenty- 
thidt- one* Fi'oin iIuk measurement I estimate the thickness of the band 
to be fVoni l,ilCM) to 1,600 feet. From its position on lot twenty-one, it 
oxtondts eastwaixi thi'ough lots twenty-one, twenty and nineteen of the 
doennd caiifOhisiiin of Lanark, to the "Floating Bridge" over Taylors' Lake, 
whenro it rnns north-eastwai-d through Eamsay. Thi-ough this town- 
tjbip, the dip of tlie rocks continues steep, but their outcrop is often con- 
cealed by >4Wji!iiiit». Consequently they do not form so marked a feature 
iiM In Lanurk »ud IhUhousie, where they are exposed over wide areas. 
It will Iw un iniLM-Qstiug point to investigate whether or not this zone of 
dolomite js rt^presented at or around Arn prior, as, should such prove to 
he the ea^e. wo might be assured that the limestones of lianark and 
Kenl'iTW ( ■oiiTttios were pai-ts of the same great group. Westward fix)m 
tlie ptnnt in Lanark where the band under consideration was measured, 
it is nUn n\f!uei5fed bj'' the change in strike referi'ed to when describing 
the rltMriljuliuJi of the banded limestone (1) Through the western 
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half of the twenty-firat lot on the thiixi, and eastern part of twenty in 
the fourth conccHsion, they abmptly strike to the southwaixl, with 
an eastward dip vaiying in inclination from 10** to 20°. This great Low angle of dip. 
lessening of the angle of dip causes the band to be much sppead out, 
and it continues to form a conspicuous series of I'idges to the south- 
westward through Lanark and Dalhousie. On lots eighteen in the 
eighth and ninth concessions of Lanark, a short distance to the north- 
ward of Mud Lake, it is very extensively developed, and presents the 
appearance of a series of rough jagged-weathering esca)*pments. At the 
village of Middleville, on the sixteenth lots of the fifth and sixth conces- 
sions, it forms a well marked ridge, which runs in an east and west i 
direction, the rock dipping at an angle of 46® to the southward. Prom 
this position the coui*se south-westward is marked by a senes of swamps 
which extend to the Clyde River and Ilopetown Boad. On this roiul, 
however, through the eastern part of lot eleven in the eleventh and 
western part of lot twelve in the tenth concessions, they are sigain 
seen in great thickness. The stmtification of the dolomite here is most weii markod 
distinctly marked by thin layers, or by thicker beds of white-weathering *"* ^ **"' 
tremolite. The strata dip at angles of from 15** to 45*^ to the eastwanl. 
From this point they continue to run south-westward, in the direction 
shown on the map, thmugh the eleventh and twelfth concessions of Lanark, 
and fii-st, second^nd third concessions of Dalhousie ; forming throughout a 
prominent ridge, or series of ndges. In places, particularly on tlie sixth 
and seventh lots of the fii'st and second concessions of Dalhousie, the bod- 
ding is veiy slightly inclined, often appi*oaching the hoiizontal, and the 
band is spread over an area of considerable extent. Further in thiif direc- 
tion it reaches the U bend in the Mississij^pi River, on lots three in the fourth 
and fifth concessions, beyond which its fui'ther course thi'ough Dalhousie 
is concealed by heavy drift. It is, however, again extensively developed Heavy drift, 
to the southwaixl of the protrusion of syenite in North Sherbrooke, and 
occupies a largo portion of the eleventh and twelfth concessions of South 
Sherbrooke. The dip hero is at a much steejwr angle than thi-ough 
Dalhousie, and there occur several repetitions of the banded lime- 
stones, which ai'e pi"obably due to sharp and overturned undulations 
in the strata. The band then passes into the township of Oso, where its 
course has been already jwinted out in a former report (Report of 
Progress, 1873-74, p. 105). The following further details respecting its 
distnbution may, however, be now given. On the twentieth lot of the 
sixth concession of Oso, (he property of Mr. Davis, just at the line of 
junction with the overlying hornblende slate rocks, the rugged- I 
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Ku;n^ wenUiEi- weathenno ehaiacter of the dolomite is particularly well shown. 
fho treiiiriiHse The titiike here is north-eastward, and the dip south-eastward < 45 . 

dn|*iMilteis well ^ ^ . .1 

*b.*»n. FiwTn tlim pjint the dolomites* extend transversely to their stnke, 

north- west ward to the rear of the twenty-fifth lot in the sixth con- 
cosHion, where they are bounded by an elevated area of syenitic diorile, 
or that viiLietj of diorite in which a red feldspar (probably orthoclase) 
if» largely intermixed. The dolomite hei'e is nearly two miles wide, 
and throughout the dip is to the south-eastward, at an angle of 45®. 
Tlitre ivi€, however, frequent alteraations of thinly-bedded, banded 
limestones, which makes it probable that both bands are again and 

4 again reixmted in sharp undulations. There are also interstratified 

bands of a white oilhoclase rock or gneiss, which were not before 
met with in ciinnection with the dolomite. The immediate junction of 
Uie dolomite with the syenitic forms of diorite, without the interven- 
tion of tho si'hidtose and slaty sub-division of the diorite group (III.), 
\^ a fiKt U^ he t^pecially noted, as it seems improbable that in so short a 
dtwtaiK^cj art that from Dalhousie to this position in Oso, these latter 

i^iU-tn'i cn eic^ rocks tiliou Id flO completely thin out. Bolton's Creek flows through the 

the Hub tjC June- *t.i . ^ r^ -1.^.1 

lict, between the tweiity-third lf>t of the sixth concession of Oso, and its further course 
dk*rit«u i*(nith*we«twarfl is correctly laid down on the map which accompanies 

thi^ ropr>rt* This coui*se may be said to represent as closely as possible 
the JunLtiou of the limestone and diorite rocks through j;he greater part 
ol' i}m. Towiiwls the twentieth lot of the second concession, however, 
the iatt<L*r i^ocks cross the travelled road between the townships of Oso 
and Oldim, wIioto they are chiefly syenitic. In this direction, and for a 
<.ouaidci*able distance into Olden, the syenitic rocks are the only ones 
seen, and they appear to graduate into syenitic gneisses. 

The south-eastwai'd limit of the dolomite extends fix)m Davis's lot, 
twenty in the Kixth concession, of Oso, south-westward to the neigh bour- 
Iioo<i of tho Narrows of Sharbot or SharbaM Lake, and is seen again in 
thi& direction on the long promontory on the western side of the same lake, 
on lots fouitucii of the eighth and ninth concessions of Olden. Beyond 
pr.^wisiijbrMic. thirt ])oint tliere iQust be a gi*eat break, as the limestones and dolomites do 
not ajtpear tu reach the Godfrey Boad, which riins thi-ough the centre 
of Olden, hU>ii1 five miles to the west of the promontory alluded to. On 
%\m roud, however, a gi'eat series of speckled hornblende slates and 
»0hiwts, with some diorites, are met with, striking almost north and 
souths with rtlight dip eastwai*d. These may represent the slaty and 
*M»luf*lose wn Mi vision of the diorite group. But this \iOmX will bo better 
uudt.'1-btuiAl h^' reference to tho map. I neeil only add that the same 
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jagged-weathenng band of dolomite i8 extensively developed on the 
road to and ai'oond Arden village, in Kennebec, south of Ci*obs Lake, and 
thence south-westwaixi to the Addington Boad in Kaladar, a 6hoi*t distance 
north of the boundary-line of Sheffield. Further notes on its occuiTence 
in these positions will be given in a futui*e rejiort. 

(B,)— Hornblende Bock, Slate and Schist. — ^These immediately succeed 
aod overlie the jagged-weathering dolomites. Their general characters Horabiendic 
have already been given on page 142, where they have been shown to con- churaciwrsand 
stitute four varieties. These vai'ieties seldom occui* together, but some- 
times one, sometimes another of them marks the coui'se of the belt. In 
Bamsay, they ai-e well represented, both to the northwaixl and south- 
ward of Indian Creek, on the greater part of its coui*se thi*ough the town- 
ship. The chief variety here is the very black massive, sometimes finely 
speckled, hornblende rock, which, however, in some places graduates into 
hoiTiblende slate and schist. On lots nineteen and twenty of the second 
and thiixl concessions, these slates and schists form a well marked belt 
or ridge. They are in pai*t greenish-coloured, and resemble diorite slate, 
bat the more schistose portions ai*e of a grayish-black colour. Garnets • 
occasionally characterize one or more divisions of the i*ock, and by wea- 
thering in relief give the suiiace of the beds a singulai* tubercled appear- 
ance. The rocks of this sub-division are much more extensively deve- 
loped to the south-westwaixl of fiamsay in Lanai*k, Dalhousie, Bathurst 
and South Sherbrooke townships. 

On lots sixteen and seventeen in the eighth, and seventeen in the ninth 
concession of Lanark, they are seen to immediately overlie the jagged- 
weathering ti*emolitic dolomite. Here, they are lai*gely greenish slates 
of a very fine and glossy textui*e which dip at a slight angle to the south- 
eastward. Above these are seveml bands of the coarsely crystalline, 
greenish-grey hornblende rock, with a little white-weathering feldspar, 
and calcite in cavities. 

On lots fifteen and sixteen in the seventh concession of Lanai'k, the 
coarsely ciystalline, and the fibrous vaineties ai*e represented. The fibrous pibitrat or 
variety presents everywhere a remarkable appeai-ance, owing to ita ton- Sjoru^^ 
dency to break into columns, or long splinter-like fi*agments, one blow of 
the hammer often being sufficient to detach a mass from three to five feet 
in length. The resemblance of these fibrous hornblende rocks to the columr 
nwr diorites of Elzevir and Madoc has been already remarked, and it may 
be mentioned that in the latter townships they are underlaid by green 
bornblendic and pyi'oxenic slates. South-eastward of the village of Mid- 
dleville, through the thirteenth and fourteenth lots of the fifth and sixth 
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conceasions of Lanark township, the hornblende rocks are again well 
seen ; but here the chief rock is the black massive variety. At the Clyde 
River, and on the sixth, seventh, eighth and ninth lots of the second con- 
eeftsioii of Lfliiftrk, there is another large development of these rocks, and 
they are again seen to rest immediately upon the jagged-weathering 
ti-eniolitic domolite: Fi*om this point to their position in i-ear of Play- 
fairville in Biitharst, they presei've much the same chai^acters as have 
bc^n already noted. 

On lots on*? and two of the eighth and ninth concessions of DalhouBie, 
and in the adjacent portion of the twelfth concession of Bathuret, nearly 
tho whole ot t l^e varieties of hornblende rock are represented, and their 
fitrilce wotiJ<l appear to carry them against the protrusion of syenite, 
whioh ha.s lioen previously described. They are next extensively met 
mill iti the contve and towards the western portion of the eleventh con- 
tewsion or iSouth Sherbrooke, where the rock is a speckled gametiferous 
horij blende r^luto, with transverse jointing, and of a deep rust-colour. 
From this jwwitlon south-westwaixl to the "Narrows" of Shai'bot Lake in 
* Oho, the rotk is of the same rust-colooi*, and forms a particularly pro- 
minent and woU- marked belt. At several points in Oso, its contact with- 
both the iindt^rlying and overlying limestones was well seen, and, from a 
itdekne** uf nnmber nf ineaHni*emcnt8 made, I estimate its thickness at not less than 

Littusdtonis *W¥e Alw^o thtft bolt of hornblende rock and slate (3) is another of limc- 
tT.!^kl""* ^*'^''"'' &tono anti dolomite (4) similai' to the dolomite (2) and the bandod 
and sti"i|KHl lirnostone (1) already described. This has been referred 
to m pivvioiis i-eports as tho Sharbot, Playfairville and Lanark band, 
but aK it is only separated from the lower one by the comparatively 
narrow Ifolt of hornblendic strata, there is no reason why both bands 
should not bo tonsidered as parts of one group. The upper band is 
lai'gely dcveluptnl throughout the whole of the eleventh concessions of 
Routh ShorbnKike and of Bathurst. Its banded structure is beautifully 
marked at uui\ around Playfairville on the Mississippi, and at Lanark 
village in Lrtjuirk township, in both of which places it would furnish a 
stoMflfffl^ very Uesii-able titone for o]*namental purposes or building. The Dal- 

bSudS? ^^ bougie iron mine is situated towai^ds the base of this limestone, and not 
tUr to the rear of Playfairville. From Lanark village, noiiih-eastward, 
the limeatone extends along what is known as the Eosetta and Almonte 
Road J in thL^ course of which it passes through Bamsay township, where, 
however, itp banded character is not so marked. In both Lanark and 



nurpoHt*. 
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Rimsay townshipH it is immediately followed by the f»iioiRfl of the gneiss 
and limestone gi-oup (V.) yet to be described, and approaching thiis gneiss, 
it frequently becomes iDtersti*atiiied with suboixlinate masses of red feld- 
spathic rock. It may be noted here that the deposit of hematite in 
MaoNab'township, near Arnprior, occurs in a similai* striped and banded 
limestone,* 

V. — Gnriss and Crystalline Limestone Group. 

In the I'ocks constituting this group the dip is pretty uniform, and 
constant in direction, and the respective belts have distinctive characters, 
by which they may be followed for considerable distances. They imme- PogtiojiofrodM 
diately follow, and apparently overlie the banded limestones, tremo- 
litic dolomites and hornblende rocks of Group IV. ; but whether they 
really do so is, of couree, dependent upon the correctness of the in- 
tei-pretation of the very complicated arrangement of these roAs. 
Group V. is a veiy wide-spread one, and what I have to state at pre- 
sent refore more es])ecially to the distribution of its lower i>ortion, Lowerportiwui 

' "^ thegTOup. 

or that which occupies the front thiixl of Lanai'k County. This em- 
bi-aces the three uppennost of the bands of limestone mentioned in 
my last report (Beporb of Progress, 1873-14, p. 104)— namely, the 
Lower Sharbot Lake, Mabcrly and Bennett's Lake band (3), the Crow 
Lake, Rock Lake and Silver Lake band (4), the Bob's Lake, Tay River 
and Meyers' Lake band (5) ; as well as the other small and still higher 
band of limestone mentioned in the Report of Progress, 18'72-'73, p. 160, 
— namely, the Farren's Lake band (6). These limestones, along with 
the associated gneisses, occupy a belt of from ten to twelve miles in 
width, which immediately boixiers U2X)n the south-eastern boundary of 
Group IV., through the whole south-eastern part of Lanark County. 
To this group belong the bands of serpentine limestone, the more 
important of the iron ore and plumbago deposits, and towards its 
summit the great beds and veins of apatite— the three last minerals being 
probably indicative of the presence of both animal and vegetable life MinenOfl 
during- the period of deposition. This, though important, is but one organic lUe. 
step gained, and we have yet to determine the jMJsition which these rocks 
occupy in relation to other portions of the Laurentian system, and to the 
Huronian or other pre-Silurian formations. 
The detailed characters of the rocks of Group V. ai*e l)est seen in the 

* SabMqnant ezploraUon hM nhowii that the tab-diviBion (3) rapreaentfi the upper portion of Group 
III. broqriit In bv an overturned anticlinal fold, and consequently that Uie limeAU>ne(4) Is a repetition of 
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GotJdBipMvir*-* south-eiislern half of Oso, southern three-quarters of south Sherbi-ooke 

ol the rocki n4 " ' ^ 

Smtiii V, ana westt^iii half of Bathuret townships, beyond which they are con- 

cealed, firKt by deep drift and then by the Lower Silurian sti*ata in 
DiHimmajid and Beckwith. In Lanark and Earasay, however, a portion 
of iWiv north- wostern outcrop is further exi)osed for a short distance ; 
but thitt Hgain becomes eovei'ed on approaching the line of the Broc»kville 
aiul Rtrrjirew niilroad, through the eastern portion of this last town- 

««*iMi. tthip, Tljey appeal* to occui* in the following ascending oixler : — 

BURFAOB MBASUHEKSNT. * 
Ft Angle of Dip. 

1. Et^d ortbiK laae gneiss, and homblendic strata, the latter 

iliowhig transitions into diorite 3,900 40* to 60° 

2. Wlfjite and highly crystalline serpentine limestone of 

Ihi.' Maberly and Bennet's Lake band, divided into two 
* Of more Wds by interstratified homblendic gneisses! 

In the limestone the serpentine is abundantly dissem- 
inak'd 'm lamps and irregular grains; chrysotile in 
veiDB^ and graphite in scales, are nearly always present. 2,600 40^ to 60^ 

3. Horublendie gneiss, apparently containing two species 

of fold^tpiir, and showing transitions into gneissoid and 
grutiitoM diorites : containing also a great deal of 
i^piUote in grains or layers, and in places crystals 
ttud iiregular grains of magnetite. The transition 
foi-ms ttf 1 ock are of endless variety. In this division 
tljt're Aire Komc unimportant bands of a sandy crystal- 
line liint'stone; these occur irregularly, and are not 
murktni hy serpentine 5,500 60* to 80<* 

4. A whiti'-w Lathering rock, composed very largely 

of ft white feldspar (oligoclase ?), quarta, and a 
dai-k-gieejiish black hornblende. The hornblende 
or<nirs in tinely disseminated crystals, marking the 
frtratificiirtion, and in aggregations, streaks and patches 
of vftrioxis forms. This rock is peculiarly character- 
istic of this horizon. The feldspar very largely pre- 
dt>mirmtrN, and gives a chalk-white aspect to the 
>vt^athL'i ed surface of the rock 1,500 45° to 80® 

5. A ccmriic^Iy crystalline white limestone, with gp^phite, 

iron p>Tites, and scales of brownish -yellow mica, ' 
t divided into several beds by interstratified masses of 
ruBiy orthoclase and quartz rock. This constitutes the 
Ctow Lake, Rock Lake and Silver Lake band of lime- 



* Surf&ce mcofiuTFtni^nt Is here fiven, rather than the usual estimate of thickness of the respeciave 
Tiick muMSi ; AS In * re^on In which the straU are so often repeated In minor anticlinals and syncliiuUs, 
sDth an eDt1]u»t« wuuJd proUhly grreatly iucreaMe the true thickness. 
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•tone. (R€\port of Progrcas, 1873-74, p. 104.) Serpen- Pt. Angle of Dip. 
tine was not observed in it 2,600 GO^" 

6. A great body of red and dark coloured homblendic 

gneiss, and hornblende rock or diorite,— as yet but 
imperfectly investigated. Towards its summit it be- 
comes interstratificd with small bands of crystalline 
limestone, and some large deposits of magnetic iron ore. 7,900 45^ to 60® 

7. A very coarsely crystalline white limestone, containing 

mica, graphite and chondrodite, interstratified with 
coloured quartzites, and dark homblendic bands of 
rock. This is the Bobs' Lake, Tay Biver and Meyers' 
Lake band, which immediately overlies the second fer- 
riferous horizon. (Loc. cit.) 2,600 45°to80'> 

8. Red granitic and dark homblendic gneiss 2,600 45° to 80° 

9. A small band of white highly crystalline limestone of 

much the same character as the preceding, and seldom 
exceeding two chains in width. This is the Farren's 
or Sherbrooke Lake band. (Loc. cit., p. 106.) 60-100 60° to 80° 

10. Homblendic strata, with deposits' of magnetite, and red 

orthoclase gneisses , 1,300 80° 

11. Bed orthoclase gneiss, in which the stratification is 

clearly marked. Towards its summit it becomes thin- 
bedded and fissile, and has interstratified with it beds 
of a pure flesh-coloured calcite, in which black spinel 
occurs rather abundantly. This mineral also is found 
in the crystalline limestones of northern New York, 
where in many places the rocks strongly resemble 
those of North Burgess and Bathurst 3,000-5,000 80° to 40° 

Higher still in the series than eleven, another calcareous belt occure, 

and, immediately above it, the true apatite-bearing rocks come in, in Poemonof 

shallow and ctften overturned ti'ougb fonns. These constitute the sixth JSck»?" ^ 

or highest of the groups of ix)cks, and have been described in the fieport 

of Progress for 1872-13, p. 160. ct ttq. 

Throughout the whole of the eleven zones or belts of rock which 
together constitute Group V., the strike is constant in a north-easterly consutncy of 

1 , 11111 strike uid dip. 

direction, the dip being steady to the south-eastward ; and although the 
chai-act^rs of some of the rocks in two or more of the belts are alike, there 
appear to bo sufficient grounds for assuming that the foi'egoing section 
correctly represents a sequence of the rocks in ascending order. This section proi»biy 
probability is» further strengthened by what has been already stated on rocks m 
page 122 respecting the three distinct horizons of iron ore which occur 
in proximity to the three apparently stratigmphically distinct bands of 
limestone. On the other hand, the statement made by Sir W. E. Logan, 
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ill lUo Report of Progi-ess, 1853 to 1866, page 8, whon rofeiTing 
general l}^ to the Laurentian sti-ata, may still be applied to the i*ock8 of 
tlu^ pvmp. Sir William says: — "It is scarcely possible to know, fi-om 
TfiL-ra \maX inspection, whether any mass of the limestone in one part, is 
fMiuivalent to a certain mass in another. They all resemble one another 
nioi*o or \q^% lithologically, and although masses are met with, running 
foi" considerable distances rudely parallel to one another, it is not yet 
uedaiuly known whether the calcai*eous strata are confined to one group, 
aiten rejwated by sharp undulations, or whether, as is pmbable, there are 
seventi iirrrnqw sepai'ated from one another by heavy masses of gneiss." 

lu til© tfjwn^ship of South Sherbrooke, the whole of the rocks of Gix)up 
v., nt^ given in the foregoing section, are represented. A high belt of 
tHinntiy to the iiorth of the Fall Eiver and Maberly village, is occupied 
by die red gneiss and associated hornblendic strata 1. Immeiliately 
along the eoui'se of the same river, and a short distance to the north of it^ 
lire the siK^tted yei-pentine limestones 2. These could not be distinguished 
from the liniesUmes of Grenville, on the Ottawa. They abound in veins 
of ehrysotile, and the surface of the 'mass presents a very rugged appear- 
ance fnjin the weathering out of the grains and lumps of serpentine. 
Tim minei-al, however, does not in general mark the stratification of the 
limestone, and no forms compai*able to Eozoon were observed. The 
limestoTie has a very different appeai^ance fVom the sei*pentine lime- 
stones described on page 138, as occurring in the diorite and hoi*nblendic 
st^hist of Gnnip III, in Balhousie, where forms resembling Eozoon were 
detected in a number of instances. Both limestones, however, are closely 
a>isoeiate*l with crystalline diorites. South of the Fall River, and 
extending townnls Silver Lake, we have the hornblendic gneisses, 
gnoittjioid diorites, and white-weathering gneisses 3 and 4, characteiized 
in many places by disseminated grains and crystals of magnetite, and 
towards their summit holding interstratified masses of crystalline 
mtignetite and apatite, belonging to the lowest iron ore horizon. 
Xext in sue cession, we have the Silver Lake band of limestone (5), 
oceuiTjng immediately to the northward of Silver Lake, and then the 
ti)ii*d volume of gneiss (6), extending southward to within a few chains of 
the Tay River. The Meyers' Lake and Silver Lake deposits of ii*on ore 
fti-e nt^ar tlie summit of this gneiss, and constitute the second ferriferous 
horizon, followetl successivel}^ by the i^emaining membcfs of the group 
(7-11)- Thei^e have been referred to in an early pai't of the pi^eseut 
report, and in previously published reports, when speaking of the disti'i- 
Inition oi the inm horizons. 
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In Bathiu'8t, the only portion of Gi-oup V. that is clearly aeen is that Bathurat. 
including and below the Silver Lake band of limestone ; the higher mem- 
bere being either concealed by a flat cultivated country, by swamps, or 
by the horizontal Hands tones of the Potsdam formation. In Drummond, Dnmimond. 
the ji^reater part of the township is covered by the Lower Silurian sand- 
stones and limestones, but the lowent gneisses of Gi'oup V. occui* in its 
extreme north-western corner, and chiefly between the Clyde and Missis- 
sippi Rivers. In Lanark township, the lowest gneisses (1) are exten- Lanark. 
8ively met with immediately to the eastward of Lanai'k village, whence 
they continue to form pi*ominent hills in a north-eastwainl dii*ection, and 
to the south-eastwaixi of the Bosetta Boad, up to lots twelve and thii*teen 
on the twelfth concession line of the same township. On these lots the 
gneisses (1) are suddenly deflected from their north-easterly course to an 
east and west one, and ai*e carried by this turn into Bamsay town- Ramsay. 
ship, where, on lots eleven and twelve in the second concession, they are 
again well developed. From this position they resume their north-east- 
erly course, and were traced up to lots fourteen and fifteen in the fifth 
and sixth concessions of Bamsay. On this pai't of their disti*ibutiou, 
namely, from the second to the sixth concession, the rocks form a hilly 
and unfertile belt of countr}*^, known by the name of the "Wolf Woifonne. 
(rrove," which extends also north-eastward to the Almonte Boad on lot 
seventeen in the seventh concession. The width of this belt of gneiss width of rr„eiss. 
(1) through Bamsay was measured in several places, and found to aver- 
age one mile. I believe it very pi'obable, however, that it occurs as an 
over-turned anticlinal, the dip being constant to the south-eastward; 
and if so, then the limestones and hornblende rocks of Group IV. 
must occur in a trough or synclinal *form. Immediately overlying 
the gneiss of 1, to the south-eastward through Lanark and Bamsay, we 
find the serpentine limestones of 2, and homblendic i^neisses of 3. The serpentine 

^ ' ® limestone. 

terpentine limestones were first met with south of a small lake in the 
eighth lot of the ninth concession of Lanark, whence they were traced 
to the centre of the ninth lots in the same, and in the tenth concession.^ 
Beyond this position they were lost sight of under heavy drift ; but in Ram- 
say, on the ninth lot of the second concession, limestone was again found, 
abounding in a beautiful amber-coloured serpentine. This is undoubtedly 
a continuation of the same band (2), as it occurs in the same position 
relatively to the red gneiss 1. Fi*om tha ninth lot of Bamsay, sei*pentine 
limestone continues to the front of lot thirteen in the seventh concession, 
ite course for this distance (four-and-a-half miles) being parallel to 
the south-eastern limit of the gneiss 1. It is underlaid by a very 
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black maBHive hornblendic gneiss, from which, however, it is separ- 
atod by oiio i>r two minor bands of a deep rustrcolour. Beneath 
ihii* blaek hornblendic gneiss, which has a thickness estimated at 1,800 
fetjt, tlieie (icoiLtH another small band of limestone which seldom exceeds 
thirty feet in thickness, and was only obsei^ved through Bamsay ; its small 
dimensions^ however, probably have caused it to be overlooked in Lanark, 
Batlun-gf, and Hoath Sherbrooke. It is not charactenzed by serpentine. 
Fvom the possition of the sei-pentine limestone (2) on the Fall River 
in South Slieibmoke, to the position in which it was last seen on 
the thirteenth lot of the seventh concession of Ramsay, the distance 
is about tv^enty-nine and a half miles, and along this whole coui^se 
It is closely followed by the hornblendic gneiss and dioritic i^ocks of 
3. These la^^t, however, become of a somewhat different character 
and HppeaniTice in their north-eastward disti'ibution thix)iigh Lanai'k 
and Ramsay; which is caused by a diminution of the feldspar, and 
the entii'e alMsonce of the epidote. Consequently, in the two town- 
ships ju^t named, the rocks of 3 are chiefly dai»k (almost black), 
fiue-gt^ainedj hornblendic gneisses, which towaixls their upper por- 
tions graduate into black or brownish-black hornblende slate. On 
the other hand, in a westward direction from South Sherbrooke, 
these same hornblende rocks (3), associated with 8ei*pentine lime- 
stone (2), bt^ome very largely characterized by a yellowish-green 
epidote, and graduate info a rock which may be coiTectly termed 
an epidotie liornblende schist.. This fact is interesting as it illus- 
trates how local changes may entirely alter the general character 
and appearajice of a band of rock, and to such an extent that 
it would, ^^thout stratigraphical evidence, hai*dly be recognized as the 
Kame, Through the south-eastern quarter of Lanark the measures are 
much concealed by swamps and heavy drifts of sand, and it was found 
difficult to determine with certainty which of the divisions of Group V. 
above 3 were represented. The dark hornblendic gneisses of this last 
di vidian, lif^wever, ai*e very largely displayed immediately to the south- 
eastward of the serpentine limestones (2) in the ninth and tenth con- 
cessionn— namely, through lots five, six and seven in the fonmer, and 
six, seven, eijy^ht and nine in the latter. Beyond these lots to the south- 
©aatwai*dj the whole countiy falls off in low ground towaixls the valley of 
the Hit^fHiswppi River in Drummond township, where, in the immediate 
^acinity of the river, are great areas of submerged lands, which extend 
along the town line of Lanark in a westerly direction to within a short 
distance of I^anark village. Beyond this river, and to the southward, 
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the Lower Silurian Bandstones cover a large area. Going down the line 
between ooncessions eleven and twelve of Lanark, from the middle of 
lots nine to lots four incluBive, alternationH of ridges of rock and 
swaihpj valleys are crossed. The ndges are all composed of the Ridges of 
dark hoiTiblendic gneisses, and the valleys in some instances would gneiia. 
appear to be occupied by crystalline limestones; but how these last 
are related to those belonging to divisions 5, 6, 7 and 9, of Group Y., I 
cannot at present venture to say. Towaixis the south-eastern quarter 
of lot three, in the twelfth concession of Lanark, is the limit in this 
direction of the dark honiblendic gneisses. They are followed by an 
important band of white ci*ystalline limestone abounding in serpen- serpentine 

limestone. 

tine of a pale yellow or amber colour, which was also extensively 
met with through the adjoining lot — namely, three in the fii'st con- 
cession of Eamsay, where the serpentine was particularly abundant, and 
in places was clearly interstratified in the limestone. Here an excava^ 
tion had been made in the band for stone for the supply of a lime kiln 
close by, and I had a good opportunity of examining a great number of 
large and freshly-blasted masses of the rock. These showed a great 
diversity in the arrangement of the serpentine. In some parts the 
mineral occurred entirely as disseminated grains through a pure white 
and sacchai'oidal carbonate of lime. In others it was disti'ibuted in 
lamps or patches from the size of an ordinaiy bullet to that of a 
medium-sized cannon ball. Again, the sei*pentine was interstratified 
with the limestone, and formed a rock of striking beauty. Some forms 
resembling Eozoon were obsei*ved in this limestone, but most of them Perms 

resembling 

were on so large a scale that, upon breaking the i-ock into pieces, the Eoiotm. 
fragments containing the supposed structure hai'dly sufficed to give 
an idea of any definite aiTangement of the mineral. I, however, sent a 
small box containing the best of these to Di', Hamngton, for chem- 
ical and microscopic examination. The distance of this outoi-op of ser- 
pentine limestone from that already described as occurring on lot 
nine in the second concession, is about two miles and a quai'ter, 
and as this is likewise the distance between the limestones of 
divisions 2 and 5, in South Sherbrooke, it might be inferred that 
the serpentine limestone thi*ough lot three in the first concession 
of fiamsay, held the same stratigraphical position as 5 in South 
Sherbrooke. But .5 in South Sherbrooke is the Crow Lake, Eock 
Lake and Silver Lake band, which is highly graphitic, and does not, in so 
far as examined, contain serpentine, while that in Bamsay, as we have just 
shown, is particularly characterized by this mineral. Further, in Ramsay 
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thei-B urc I iidicationa of a north-westward dip in the limestones on lot 
tin'ocj which would suggest the possibility, of a synclinal form between 
them fltid the outcrop on the ninth lot of the second concession. This, 
however, I found it impossible to determine, owing to the covered condi- 
tion of the country north-eastward thi'ough Bamsay ; while in a soath- 
wostwanl direction from lot three in the twelfth concession of Lanark, 
the coiirso of the limestone cairies it under the swamps of the Missis- 
sippi Ri\ et". It was, however, tmced through Eamsay to the side line 
bet^veeii lots five and six of the third concession, where it is still upwaitls 
of two miles distant fi-om the northern outcrop, of serpentine lime- 
stone. Beyond this outcrop of sei'pentine limestone, in lots one and 
two of the firat and second concessions, and lots two and three in the 
Gnctifliuit] third and foiu'th concessions of Ramsay, red gneiss surmoanted 

r->«h. by btiivij^s of very rusty hornblende rock have an extensive spread, the 

lattor'kitjping pi*etty much along the course of the ix)ad to Cai-lton Plate 
(Vom tla^ first to the foui'th concessions. Several deep rust-coloui-ed beitN 
of rtx^k were observed in a number of localities thi-ough the southern 
part or fj*ont of Ramsay, and it is possible that these may mai'k the coui-sc 
of one or more of the ferriferous horizons of Soutli Sherbrooke ; but 1 
urn not nware of any trustworthy discoveries of iron ore having as yd 
been made. 

From the middle of the eighth concession of Ramsay and eastwaiTl; 
the lit*rij&(mtal membei's of the Lower Silui'ian conceal thefui-ther disU'ibu- 
tion of the i-ocks of Group V. 

The Geological Horizon of Eozoon, 

1\% i\\v section through North Burgess, given on page 111 of the 

present Report, I have shown the ix)sition in which the sjxjcimcns of 

IStfmmfuunain EozofiH \V6A'c fouud. It will bc obscrvcd that they occm* immediately 

ttmn|»^ "* at tJR^ base of a band of crystalline limestone which lies beneath the 

11^4 w. ^j.^^j^^^^j. pj^j.^ Qf ^\^Q Biu'gess apatite-bearing series. This position is 

very similar to that in which the fossil occui's in Grenville, and in 

both plaeeK it is associated with pyroxenic strata and sei-jientine. More 

recently again, Eozoon has been found to occur in the township of 

Dnlbotisie in a serpentine and graphitic limestone associated with the 

dioritiP and homblendic i-ocks of Gi-oup III., and not far removed fi-um 

the ba.-50 of the Lanark limestones of Gix)up IV. How these la^l? 

however*, ai*e related to the Bui'gess limestones, we cannot at present 

state with any degree of certainty. 
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Gold, Copper, Galena, and Plumbago. 

In the second and thii'd divisions or siib-soctions of the pi'esent Report,, 
allasion has been made to the apatite deposits, and to the occurrence of 
magnetite in the region examined. The following remai^ks, however, 
relate to such economic minerals as are not so frequently met with in this 
region, and which, consequently, are. second in importance; namely, 
gold, copper, galena and plumbago. But before mentioning these 
I wish to recoi'd the occurrence of apatite in a new location which has New apatite 

'- location. 

recently come under my notice. This is on lot two in the twelfth con- 
cession of Bedfoi-d, and between the waters of Buck Lake and Devil 
Lake. The greater part, perhaps, of this lot, is occupied by the waters 
of Buck Lake, but in the western half of the lot, a hill or ridge of reddish 
orthoclase gneiss, with garnets, occupies a small area. In this a very 
beautiful, greenish-blue, translucent apatite occui*8 as a bed. It is 
remarkably free from impurities, such as calcite and mica, and 
although specimens have not yet been analysed, I am convinced, from 
its appearance, that it is of a very superior quality. Its position 
is precisely the same as that of the Black Lake deposits in North 
Burgess, on the long promontoiy which forms portions of lots 
nineteen, twenty and twenty-one, in the sixth concession. In both 
places there is an underlying and overlying band of white crystal- 
line limestone, and garnets characterize the intei'vening gneiss. The 
Btrike of the gneiss on lot two in Bedford is to the north-eastwaixl, 
with south-eastward dip, at the comparatively slight angle of 20-30*^. 
With this strike and dip it ^extends south-westwai*d into Loughborough, 
where it forms the whole of the long strip of land which divides the 
easteni from the western arm of Buck Lake. On this lake the i)osition 
of the two adjacent bands of limestone is definitely marked by the two 
arms or bays of the lake. Apatite occurs in a number of localities in 
the promontory, all of which are beyond a doubt in the same horizon as 
the one to which we have refeiTed in Bedfoi^d. It is an interesting and 
important point to note in this connection, that the Buck Lake deposits 
appear to be in a position corresponding to those on the south-eastern 
side of Opinicon Lake, in the first lot of the seventeenth and eighteenth 
concessions of Bedford, between which positions a synclinal form exists. 
The distance between these deposits of apatite is close upon five miles, 
and this may be said to represent the widest part of the trough. Fi'om 
the two opposite positions, the apatite-bearing rocks converge in a soutl^- 
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westwai^d dii*ectidn, until in Loughborough, and towards the southern 
extremity of Buck Lake, they are only one mile apart. This is an- 
other Hti ong point in confirmation of the bedded character of these depos- 
its*, and ^ the occurrences of the mineral ai*e frequent along these lines 
of outcrop, it is not unnatural to conclude that there must be a neaily 
continuouH zone or layer of the mineral throughout the horizon from one 
side of the synclinal to the other. Now as it happens that the opposite 
dipd are here at a small angle, it follows that this layer, if I may so call 
it, coukL be reached at a comparatively slight depth at many points 
Imtwoon Opinicon and Buck Lakes. The truth of this conjecture might 
easily be tested, and with no great outlay, by a series of borings along 
tho town line of Bedford. It is imi^ssible to state what would be the 
rt^sult, fjat I am very favourably impressed with the idea, and think it 
would Im well worth a ti-ial, in the manner suggested, by any one inter- 
ested in the development of the apatite deposits. 

Gold tf}id Copper. — (Jopper ores and gold are intimately associated in 
the ku'aUties to which we have now to i*efer, and consequently may be 
considered together. They occur invariably in beds and veins which 
are connected with a belt or gi'oup of rocks, referable to the Hasting's 
st^i ifj^ nnd its equivalent. Group II. of the foi*egoing report. In Belmont, 
ut tfiii uxtreme north-western extremity of Deer Lake, on the land 
IKJrtioim of lots thirty-one and thirty-two of the fii-st concession, the 
yellow tiulphuret of copper occm-s in lumps, strings and veins, in the 
green shiios and grey magnesian limestones of the Hastings series, but 
in no one place in sufficient quantity to be profitably worked. Gold 
a\m vn\> found by analysis in some of these ores, but only in ti'aces. 
In Lake township, where the diorites, green slates, dolomites and 
mien slates, are very extensively developecf, copper ore occui's in a 
great rvumber of localities, and with it gold is always intimately 
^IHB(K laUnl. In Tudor, it occurs in a chloritic schist, associated with the 
KiKjtkk^d diorites of an abrupt ridge which crosses the Hastings Eoad a 
short iliistance to the north of the River Jordan, and which is well 
known im the "Hole in the Wall." It also occui-s in small quantity in 
the bunds of greenstone which ai-e intersti*atified with the grey lime- 
ftton^es in this township. In Madoc the occurrences of copper ores ai-e 
uumoi%»us, and we find besides the ordinaiy yellow sulphuret, the vari- 
egated or pm'ple copper ore, and the rarei* tetrahedi'ite or gi^ey anti- 
monial copper ore. At the Richai*dson gold mine, on lot eighteen in 
the tii'th concession, both the yellow and purple ores of copper are 
a^^ociHtod with the greenstone which occupies the western portion of the 
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lot, while towards the centre of the eastern portion, <(old was at one time oow. 
obtained in large quantities from the gossan which filled the crevices in a 
very cavernous feriniginous dolomite. Here it was also closely associated 
with white finely granular mispickol or arsenical pyrites, through which 
yellow sulphui'et of copper was disseminated. At the Empire mine at 
Madoc village, and close to the new Kjjiscopal Church, tetrahedrite was 
found iri'egularly distrihuted through a very siliceous bmwn- weathering 
dolomite, and was both auriferous and argentiferous, some of the analyses 
iiwiicating large percentages of lK»th gold and silver. (See Keport 
1806-69, pp. 168 et seq.) 

[n Marmora, copper ore was found in traces in a number of localities 
along the western margin of the granite area known as the ''Huckle- 
berry Tl<x*ks,'\and here it was associated with misj)ickel which is highly 
auriferous, liut contains little silver. 

In Elzevir, in the vicinity of Bridge water, copper ore iigain occurs in Bise^r, 
a number of places, and also goM in small quantity. In Kahidar, in the aESuI^'""* 
neighbourhood of Flinton village, the green diorites and slates are tra- 
versed by numerous veins of milky white quartz, and these in a numl)er 
of instances carry the yellow sulphuret of copj)er. In Barrie, along the 
A'ldington Koad, in similar green diorites and slates, copper ore occui's in 
a great many lo<*4ilities, but in inconsiderable quantity. 

In the south-eastern corner of the township of Palmerston, a rather paimeraton. 
important vein, cairying a large proportion of copper pyrites, was met 
with on the west half of lot two in the ninth concession. It is closelj^ 
ansociated with dark-greenish hornblende rocks, and some glossy and 
rusty mica slates, and the gangue is largely composed of translucent 
quartz, which apjKjai'b to be divided into layers by intoiVening strings of 
ii'on and copper pyrites. Calcite also occurs abundantly in bunches and 
layers. I was informed by Mr. Oliver, of Perth, who is interested in this 
location, timt gold was found by analysis to be present in sufficient 
quantity for profitable extraction. No analyses of the ore have yet been 
made in the Sun'cy labpratory. 

In Levant, veins holding copper ore were at one time worked in a Levw»t. 
number of localities, and considerable intei'ost was directed to this town- 
ship while the mining continued. On lot six, in the seventh concession, 
topper oi-e occui's in hiyei's associated with thin seams of chlorite and 
quartz. The quartz layers vary from one quarter of an inch to three oi"^ 
four inches in thickness, and are separated by the seams of chlorite ; both 
the chlorite and the quartz contain sulphuret of copper. These together 
form a cupriferous zone or belt, averaging, perhaps, four feet in thickness, 

U 
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wliM'H Um been ti-aced for a few hundred yai-ds in a north and south 
diret^tion. On this belt, in the lot just referred to, a shaft has been sunk ; 
hut it iHi! nnt result in developing anything of importance. Copper again 
ot-cni'^ oil lol eiDchtin the seventh concession, in a fine-grained, bluish-givj' 
tnagnesian limestone. The ore is distributed in bunches or aggregations 
of snlphm'eth with quartz in nests, and is also scattered in a veiy in*ogu- 
Jar manner nlong the course of the band. Iron pyrites is intimately 
mixed with the copper ore. It is again found on Mr. Browning's pro- 
petty, lots live and six, in the seventh concession, where it occurs in a 
gre}^ atid very siliceous magnesian limestone. Here several openings 
wero at one time made, and a considerable quantity of copper oi-e 
olftainodj most of which, however, was extracted from within a few feet 
of tho sill face. 

From tlu' ^ots just mentioned, the cuprifei'ous belt inms in a northerly 
rliitjctioh tlji'iKigh Levant to the foot of Joe's Lake, on lot thirteen in the 
iottrili t'<HKr?^sion, where it again contains traces of the ore. The rocks 
here are di'al* dolomites and gieen chloritic slates. Still further noi-th- 
wartt these nx;ks pass into the to\\Ti8hip of Darling, on lot eighteen in 
the first L'oruession, where, on Mr. Elliott's farm, copper ore is again 

0*HiTijr. as^soeiJitpd ^^ith brownish dolomites and blotched diorites. In Darling 

eop|ier oi-c o^fMire in innumemble localities in rocks of similai* characters, 
but nowherej so far as known, in remunerative quantities. It is my 
iinprossion tliat throughout the whole of this region the ore occurs in too 
irj'egular ami scattered a fonn to ever permit of its being exti^acted with 
profit. 

Native Cf^p^wr was found in one instance by myself in a quai*tz vein, 

Miirmnrx cuc'loscd in H l>and of diorite, in the township of Marmora. The metal 

occur fwi iji the form of brilliant plates or scales on the surfaces of a 
s^rie.'^ of joints in the quartz which run transversely to the stratifica- 
tion of the enclosing and adjacent rocks. These scales of native copper 
could cjiwlly \n}- detached from the quartz with the point of a penknife, 
ami bcati^n out into very -thin plates. 

Umtnn, Galem.^ThQ mining of this ore of lead in Eastern Ontario, up to 

tho present date, has not been attended with favourable results, and, as in 
the ca^e of the apatite deposits, I have now to report an almost entire 
suHjjciisicm «»f mining operations. That failure has been lai'gely due, 
ill many itislances, to the very improvident mimner in which mining 
haH Ijccn carried on, there can be no manner of doubt ; but it must be 
atld<Hl, that in a number of instances, galena-bearing lodes, which, on 
tljcir firs( discovery, and even for a considerable time aftei'waixis, were 
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of the greatest pmmise, have since proveci, under systematic mining, to 
•be of little value, and have consequently been abandoned. Such was the 
case with the **Eam8ay Lead Mine," in Ramsay township, Lanark Rana^y mine.. , 
County ; the Bedfoi-d galena lodes j many of those in Loughborough and 
Ijanstlowne, in Fi-ontenac ; as also those in Tudor and Lake townships 
in Hastings, and Methuen in Peterborough County. Arrangements, 
however, are again in progress for the re-opening of the extensive galena 
lode at the Fix)ntenac mine, on the south half of lot sixteen, in the ninth Frontewc miw. 
concession of Loughborough township, and, from what I can learn, work 
will shortly be commenced. In another locality in Lansdowne, work is 
at present progressing on a lode which loins parallel to that at the Pron- 
tenac mine just referred to ; but not having visited this, I am not in pos- 
session of particulars respecting it. 

Fi*om the facts I have been enabled to gather respecting these 
ficalena lodes, it would appear probable that they are more closely poaiticmof 
connected with the Lower Silurian foi-mation than with the Laui-en- k*^«"* *"****• 
tian, and that it is in the former that they reach their greater develop- 
ment. They, however, undoubte<lly, extend downwards for some dis- 
tance into the Laurentian ; but then peiveptibly diminish in their 
mineral contents, and in the greater number of instances become unpro- 
ductive. This fact is clearly illustrated at the Ramsay lead mine, in 
Ramsay township, where the magnificent lode, as first observed and 
worked in the Calciferous formation, was from two and a half to 
tive feet in width ; the ore-bearing portion being from eight to twenty- 
fom* inches. In its downward course through the Potsdam, however, 
the lode, though slill retaining its general width, caiTJes less and less 
ore, and finally, upon entoring the Laurentian, becomes too iiTCgu- 
lai* to be worked with profit. The general bearing of this lead vein 
thioogh lot three in the sixth concession of Ramsay, is N. 50° — 55° W., 
or nearly in the direction of the concession lines. In this direction, 
however, we almost at once come upon the crystalline and upturned 
Laurentian rocks ; consequently, if fVu'ther seai'ch is made, it should be 
to the south-east of the old workings, in which direction there is no 
reason why the lode should not be as productive as where it was first 
mined. There is, perhaps, however, a possibility of higher members of 
the Calciferous, or immediately suceeding formations, capping over and 
t'oncealing the lode in this direction. 

Plumbago. — NotwithsUmding the fact that ^all the crystalline lime- piumbapo. 
stones of Fi-ontenac and Lanark Counties are more or less graphitic, 
workable deposits of plumbago have only been met with in a very few 



iU 



aEOLOGTCAL SURVEY OP CANADA. 



instances, and the whole of these at or close to the summit of the 
lianrBntiftn scries, and in association with the apatite-bearing rocks. ' 
Fmiiteifcar (uid In FnJiitGnac County, for example, plumbago first occurs in consider- 
al>le qQtiutiiy in portions of Bedford and Loughborough, in one of the 
highest Inuirh of limestone yet met with. In Lanark it again occurs m 
the extension of the same limestone in North and South Burgess and 
North Eliii,sley. (See Report of Progress, 1872-73, p. 178). To the 
northwani of these positions, it has only been found in very small quan- 
tity. Diu-iiig last summer's investigations, I examined a rcpoi*ted plum- 
bago location, situated on the ninth lot of the ninth concession of Lanark 
township, on tlie property of a Mr. Tennant. Here tlie mineral was 
found in mere traces, scattered around a small opening which had been 
made in a bund of serpentine limestone. Its occurrence in connection 
with Huch a linu^stone is interesting, but the deposit is of no economic 
importance. In other parts of Lanark and Ramsay, similar iiTeguIar 
deposits of pltzmbago occur, but none of those known are worth eon- 
sklenng. Assuming, then, that the Loughborough, Bedfoi-d, Bui'gess and 
Elmsley crystalline limestones and associated gneisses, are the ti*ue plum- 
biigO'beariiig i^cks, it becomes a matter of interest to correlate them 
with those of other regions. The distribution of these rocks in Pix)ntenae 
and Latmrk Counties is limited both to the south-westwai'd in Portland, 
And to the nortli-eastwaixl in Elmsley township, by the flat sandstones 
of the Lower Silurian, which lap over and conceal them; the lineal 
extent of the aiea along which the former are distributed being only 
about twenty-nix miles. Following on what may be considered as thoir 
general coui'se f\'om Elmsley, we pass over a great flat area of the Lower 
Silurian samWtones and limestones, in Beckwith, Goulbui*n and Nepean 
t43Wni*hiprt, to a position on the Ottawa River, nearly opposite Hull. But 
Immediately upon crossing this river, the lower crystalline rocks are again 
exposGtl, and are seen to extend north-eastward through Hull, Templeton, 
Buckingham and contiguous townships. Amongst the first exposures of 
the crystalline mcks met with in the vicinity of Hull are those contain- 
ing the magnetic iron deposits, and in which we find plumbago, not only 
in the hornLilendic gneiss and cr^^stalline limestone, but also in the iron 
pre itwolf. Fai'ther on, in Templeton and Buckingham, limestones are 
met with al)ounding in plumbago, in the form of thickly disseminated 
scales, intei^tratified layers and more extensive masses. 

Its necurrenee in these townships, in a position corresponding to an 
extension of the line of strike of the Loughborough, Burgess and Elmslejr 
rocks, is intn*eHting, and although little stratigraphical work has yet 
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been done here, sufficient facts have been collected to prove that the 

crystalline limestones in which the deposits of plnrabago occur are 

ai-ranged in troughs or synclinals, like those of the Burgess region. 

Beneath these, and often separating them, in Buckingham, there .occur 

great volumes of pyroxenic and orthoclase strata, in which apatite has Apatitoia 

recently been found to exist in large workable masses. Such rocks are 

largely developed along the left bank of the Eivi^re du Lievres, and on * 

lots eighteen to twenty-one of the twelfth concession, while to the ., *^ 

southward, and in a position which would appear to be immediately * ♦. '% 

above these, I have succeeded in tracing a belt of wcks containing ;| 

plumbago for several miles. These apatite-bearing rocks of Buckingham -. ] 

are precisely the same in their general character as those in Korth i 

Burgess and Elms ley, and in them the apatite occui*s in the same condi- \ 

tions, namely, as bedded masses, irregular veins, and aggregations of ' ,^ j 

crystals in a matrix of pink carbonate of lime. In Grenville, again, the \ j 

plumbago occure in connection with the Grenville band of limestone, '.] 

which, as you are aware, lies in a series of irregulai* troughs. In this "i 

band, as in North Burgess, mica also occurs in crystals of sufficient size uica. ^ 

to be of economic value, and the stratigraphical position of those, as laid 

down by Sir W. B. Logan, agrees closely with those in Burgess. Thus 

it is extremely probable that plumbago, (in workable deposits) mica 

and apatite, all characterize the highest belt of ciysUilline limestone j 

yet recognized. 

Molybdenite. — A beautiful hand specimen of this mineral which had Muiybdwiit«. 
been mistaken for plumbago, was shown me by a minister in Levant, w^ho 
had just returned from one of his circuits in the township of Matawachan. 
The precise locality from which it was derived could not be ascertained, 
but from what I could gather it was from the township of Matawachan, ' 

and not far from the valley of the Madawaska River. 

I have the honor to be. Sir, •! 

Your obedient servant, 

HENRY G. VKNNOR. 
(jBOLooicAL Survey Office, Mui/y 1875. , , 



No-n. — Since writing the preceding Report, further investigation has considerably 
•*^ed to our knowledge of the stratigraphical position and distribution of seveial of 
^^ £:roup8 of rocks mentioned, and it has been thought expedient to give the addi- 
'onal fiicts collected, on the accompanying coloured geological map This map 
^'^•^^Uently, is somewhat in advance of the Report. 
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StR, — Ifj tlR-^ ])rfwecution of the work of the bUiTcy in Cape Breton, it 
An* f«^niti«d, las lippcjaioii d(jsii"able, for reuHous which have l>een stated in previous 
iTports^, U> eornplete the investigation of the Eastern or Sydney coal 
fiel^lj bdonj elite ring on that of the underlying rocks. 

Acconiiii^lyj during the past season, my attention has been devoted 
dilt^fly to thut ol^ject, and I have now the honor of presenting a report 
and map^^ whirli^ with the facts given in previous reports, embrace the 
%vliol^^ of tbo I'i^i^ults arrived at respecting the carbon if emus rocks in 
that part of tiio island. 

The Muporli^Mal extent and general toi)Ographical features of Uie region 
examined, have been already indicated. (Report of Progress, 1872-73,*) 
It hm ftlsiO bt'on stated that numerous natural sections of the stj:ata ai^e 
aflbi\le<i by the sea cliffs. These are more particularly referred to in the 
n:^poi*f tor hust year, where an account is given of the methods adopted, 
uiid ai'iho jjroL,n'0S8 made, up to that date, in measuring and recording 
thiim. During last season this work has been completed over the entire 
field, as f:u' as Uie base of the Millstone Grit. 



• [I ]^ ^LiitMl hi (It'll: ix>|)ort(p. 240) that the hi};h<»t tiltitiulcH luruly exctMxl 150 foot above the 80«. 
tL-ain: litiru tu ixittu^l; UiAi Htalcmeui, the iniiximum hui^'ht being about 260 feet. 
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These uatural sections extend over a distance of about sixty-five miles, 
or at least ttrice the entire length of the coal field. About 4,000 mea- Measurements. 
surements were made of individual strata composing the various sections, 
and the aggi-egate thickness thus measured in 1873 and 1874 is approxi- 
mately 24,500^ feet. This, of coui-so, represents fai* more than the actual 
thickness of the measures, as the same beds ai*e exposed and were mea- 
sured in sevei^al sections. 

Prom the number and pi'oximity of the seams, great care is requisite 
in placing the positions of the shafts and trial-pits coiTectly on the maps ; 
and in ascei-taining as nearly as pi*acticable their several elevations above 
the sea. For these pm*poses, and for the construction of an accurate 
topographical map, it was found necessaiy to tmverse most of the roads 
throughout the whole region, and to follow various lines of borings and 
trial-pit^, sometimes thi*ough exceedingly rough wooded country. 

This work, together with the traverse of the coast sections, I had pre- 
viously done to a certain extent, and more or less accurately, by pacing, 
micrometer telescope and prismatic compass; and in some instances 
reliance was phiced on the topographical accuracy of maps obtained from 
various sources. These methods, however, having proved unsatisfactory, 
and many additional openings, and other |)oints of importance, having 
been subsequently recognized, I have during last sea*ion re-surveyed 
most of these lines, as well as many others, with the compass and chain, 
the total distance thus measured during the two seasons being 405 miles. 

Two general maps have been constructed, showing respectively the Mui*. 
part of the coal field and adjacent countiy to the east and to the west 
of Sydney Harbor ; these maps ai*e on a scale of one mile to an inch, 
and can be joined to form a single sheet if required, A small, but 
extremely interesting section of the field, namely, that at Kelly Cove, 
refeiTed to in previous reports, is shown on a special map, drawn to a 
scale of four inches to a mile. 

The repon is further illustrated by a sheet of vertical sections of the sections. 
strata. The scale of these is much too small (400 feet to an inch) to 
admit. of showing more than the coal seams, and a few of the most 
characteristic beds. The larger manuscript sheets from which they are 
compiled, and which are described at page 178 of the Eeport for 
1873-74, will remain in the ofllce of the surve}' for reference. 

In the field work, and likewise in the preparation of the maps, &c., I 
hare been ably assisted, as on previous occasions, by Mr. Hugh Fletcher. Aeknouicd^ 
In addition to the gentlemen mentioned in former repoits, co whom I am 
indebted for incidental assistance and valuable infoimation, I have 
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pli^a^ure in nnining Mr. Patrick Neville, underground manager of the 
liitei'iiutiotial (*ompariy'8 colliery at Bridgeport, to whom I believe is 
duu tlie merit of having tirst recognized and pointed out the subdivision 
of the Sydney coal Held into several subordinate basins; also Mr. Hugh 
K. l^^sw, ot' itar^arie j Mr. William Bumble, Superintendent of the Cape 
Broton Cnmpauy 8 works; Mr. Henry Mitchell, of Little Glace Bay; 
Ml', Wniuim McQueen, of Block House colliery ; Mr. Alexander 
Hendt'i'iion, ai' North Sydney; Hon, Charles Campbell, of Baddeck; 
Mr. William Campbell, of Cow Bay; Mi*. James Baiixi, of South Head j 
and Mr. Coriwitt, of Sydney. I have also specially to acknowledge a 
contiiiiiaiice of favors from Albert J. Hill, Esq., C. E., in procuring and 
lin.*!?eriliu^ tus^il specimens, and copies of valuable plans, &c. 

Thi^ L'oiiipat^s l>earings in this report are given with reference to tlic 
true mL^ridiaii, the variation being 26° west. 

General Description. 

j^,^, Tlie L'^irlK>iHlbrous rocks which form the subject of the following 

roruarka, occupy an area which may be described as a pai-allelogi-am, 
Lliirty-two milt-s long by thirteen miles wide, bounded on the north, east 
and wiisl by the Atlantic ocean, and on the south by the underl^'iiig 
vavU^ fii'Wn}. InLoi'ior of the island. The longer axis lies in a dii-ectiun 
W. 22^ N. iuid K 22° S. 
The rueks of this distinct are atibcted by three anticlinal and four 

itrusftiif* synt'linal Ibld^, approximately pai'allcl to one another, the latter named 

i'cs|H.H.*uvcly the Cow Bay, Glace Bay, Sydney Hai-bor and Bias d'Or 

The }H<.i^'t3ral Isolds are marked by the occurrence of bays and channels 
running in a direction nearly parallel to their axes, forming deep inden- 
iJitloiif^ in the coast, and in some instances alfording excellent hai'bors. 
Thy snldivij^ions above specified ju"c thus geographically, as well as 
geolo*i'icrilly, ^voll marked ; and it is worthy of notice, in this connection, 
that tlies^e lis*)> and inlets, and the valleys which form their continuation 
inkrid, ap[R'jir to owe their origin to the folding and consequent 
woakoning ut t)je strata, which may have lii'st determined the direction 
(jI tht'. draittu;::^* ; a direction which it has, in a general way, retained 
thnmghont all tiubsequent changes. 

Ik^torc t?nt<'jiDg upon the consideration of the several suboi^^inate 
hn><ins, mid ot the disturbances which have affected the Coal Measures, I 
shall give a general description of the various strata of which these 
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measures are composed, refeiTing in illnatration to the sheet and table 
of grouped sections. 

In the area to which this report refers, the rocks fall into three classes. 
These ai-e in ascending oi-der : — 
I. Carboniferous Limestone. 

II. Millstone Grit. Three dlTisions. 

III. Coal Measui-es. 

I,— The Carboxifebous Limestonb. 

As this division is only developed at a few points in the ai*ea explored, 
I have little to add to the geneml remarks respecting it already made in 
the Report for 1873-74, pages 172 to 174. Eeferenee is there made to 
three localitien where these rocks are displayed, namely : Point Edwaixi, 
and the bhores around the head of Sydney Ilarbor, the peninsula on • 
which the town of Sydney stands, and Kelly Cove. 

Referring to the ficeneral notice of the rocks of this formation in last secUomof the 
year's report, I shall now give a few sectiouH, measured in descending Umeitone. 
Older at each of the above-named places. These sections compnse the 
upper beds of the Cai'bonifei'ous Limestone. 

The tii-st section forms the continuation of that of the Millstone Grit, 
given at page 186 ; it commences on the shore, a little above the South 
Bai* in Sydney Harbor, where the carboniferous limestone and millstone 
^'rit fotmatious meet ; the former thence skirting the shore for a great 
distance southwai-d. 

SECTION I. 

8YDNKT HARBOR. — SOOTH BAR TO 8TDNET. 

Dip North 64° Satt, < 8°. 

niT. IB. 

Red and grey marl, with intercalated magses of sandstone 4 

Greenish and dark blue sandstone ; red grains and scales of mica 
sparingly diffused : in part conglomerate, made up of the ma- 
terials of rocks immediately underlying 3 

Red and grey marl 2 

Greenish-grey fine-grained sandstone, passing into red and grey 

marl 1 o 

Red and grey marl 16 

Red and grey coherent marl : contains grains of quartz and becomes 
mottled, greenish, and red coarse sandstone, or calcareous con- 
glomerate. In some places coherent, green, coarse sandstone 
in lenticular masses 2 
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OreXi flaggjj fiiKvgraiiied micaceous sandstone, coarse at top ; be- 
i onit'H uiottled red and green, micaceous, friable sandstone, with 
yBllfiwislj blotches. Three feet at the top becomes a conglo- 
mirati.' mid quartzite in six layers, the top layer holding traces 

tjf varipgatc'd copper ore, red calcspar and gypsum 6 

Hurd grt*y i^HiVeous sandstone orquartzite, constituting sometimes 
a jjuqjur l>y being colored red with hematite in blotches. 
Oeciwifinali? a fiiir hematite ore, with over 30 per cent of 
IIooi»t(tv. m( t^llit' iTiiU, Attempts were made to work this ore (which is 

tbftt refcmd to in Report for 1873-74, page 176), but failed, 
t>^^iIi^ to iirt'^arity in quality and in distribution among the 

red tmiih Fit^ses apparently into a reddish sandstone 2 

Jl*d laarl, with modules of soft white argillaceous limestone, vary- 
in 1^ in Bhv frum one-eighth of an inch to six inches 34 

Mt^^iHnrt^n coDt i^iiled ; probably red marl and sandstone.*. 30 

Light bint! or ci<rnm-colored compact limestone 1 

lle*HUrert roiiL(>iilL'd. 30 8 

lltaldJBb-fTPoy. iihf-grained,calcarco-micaceous sandstone, regularly 

jointtd five fe*et apart ; joints running N.W. and S.E , 4 6 

R*^tl maH 5 6 

I^t'ddiBb, fim-i^rrained, micaceous, slightly calcareous sandstone. . . 6 

Mtitt led ri^d iiml green marl 6 6 

EvdilLnb^ finf-tf 1 mned, micaceous sandstone 6 

lliittled rt d and green marl 5 8 

Eoddifih-grL-yj tine-grained, micaceous, slightly calcareous sandstone 5 
Meamtr(*£ conrealed ; probably red and green marl and sandstone. 340 
(Here the line of section is transferred to Sydney Point, running 
tlu»nee tu the town of Sydney, the section being well exposed. 
Difi N. 54 . E, <r 10°). 

OreVj fiue-j^raitifHl sandstone, tinged slightly red 30 

MtyiHUn?» eoneoak-d 167 

Eed und ^^rein luarl 8 

Hed, niicftt ef>uj*^ fine-grained sandstone 2 

E«'tl and grerii marl 6 '0 

Orcy Sftndfitnuo 1 

Rtd »vnd ur^'vu marl ., 3 

Soft crumltMiii: llraestone 2 

Ked Mid green marl 2 

Hani, red, mioacpous sandstone, slightly calcareous ; much lime in 

* joifjts . . . , * 6 

*lliiti~beddedj re<l, micaceous sandstone 8 

Soft, bl«ek, fi'tid limestone, showing reticulations of calcspar on 

weathered surfaces ; shells 2 

iSodillar limeiit^nc, with Stigmaria 2 6 

t^lfgh tly calear*M>tis, greenish-grey, micaceous sandstone 7 

fuMtl^. ** flituminouB «hale, highly calcareous, with Sigillariay Lejiidodefi" 
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dron, and other plant imprcsflions ; alHo coproliten, fish scales^ 

teeth tLnd Hp'mes, tOid JjTaiadUei 3 6 Powils. 

Argillaceous nnderelay, with Stigmaria 10 

Nodular limestone 6 

Alternations of red and £^een marl, sandstone and limestone .... 28 8 
Alternations of dark-grey, argillaceous shale and limestone ; the 

latter in thin beds •. 16 5 

Light-green, laminated, calcareous sandstone, with red streaks; 

ripple-marked 3 . 

Green and red marl 4 

Green and red calcareous sandstone 1 10 

Bright red shale, with thin irregular limestone nodules 4 

Nodular limestone 6 

Red and gpreen marl 4 6 

Hard limestone 4 

Alternations of red and green marl, red sandstone and areuacuous 

shale 27 8 

Mottled nodular limestone 9 

Red marl, with calcareous nodules 6 

Red and green sandstone, highly micaceous 2 4 

Limestone and rod marl in thin bands 2 4 

Massive limestone 6 

Laminated red and grey marl 1 

Greenish, fine-grained limestone and marl, in irregular bands 3 

Massive limestone 1 2 

Calcareo-arenaceous shale 1 4 

Red and green marl 3 

Compact bluish limestone 10 

Grey arena<!eoU8 and micaceous shale 4 

Green marl 3 

Red marl 6 

Brown marl, with thin red and green layers, more or less compact, 

but sometimes laminated 6 

Compact green marl 9 

Red marl I o 

Green marl 6 

Grey nodular limestone 6 



Total thickness 879 



The above section terminates about the middle of the peninsula on 
which the town of Sydney stands ; thonco southwai-d the moajsui'es are 
concealed, probably in part fi'om the disturbance of the strata caused by 
the fault which comes out on the harbor at the mouth of Prosh water ^^^^^ 
or Wentwoilh Ci-eok. The sjKure between this \mni and the biusc of the 
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seiitioti iH occupied by large loose blocks of millstone-grit sandstone in 
great pi-ofasjiop. 

ill ihi« ^;f?ution fossils were found principally in the three and a half feet 
bed (a) of calcareo-bituminous shale, near Sydney Point, which is 
copioujsly charged with both plant and animal remains, the latter of a 
briickiah water type. 

Tho Hcction from Limestone Creek, on the north-west arm of 
Sydney Hiirbor, being similar to the above, and, like it, incom- 
pl6t«j it is acarcely necessary to give it here. The chief difference 
cOQftiets iTi !ho occuiTencc of a bod of gypsum, five feet thick, about 
350 feet from the summit of the section. Some of the limestones contain 
small partinns of inspissated bitumen. 

The next, section, which is taken on the west side of the anticlinal, 
running out at Point Edward, and on a line bearing S. 45° W. from that 
Point to Maiinson Brook, where the older rocks appear, (Report for 
\ 87^74, \). 173,) probably comprises the entire volume of the lower car- 
boDJfonjuw IVji-mation in this disU'ict. The thicknesses given of the strata, 
in some piirlw of the section, ai'e only approximate; but it may, on the 
wholcj bo regarded as tolerably complete. 

SECTION II. 

LUWEK CAHAONHTEROUB bocks, — POINT SDWABD, 8YDVET HARBOR, TO MORRISOH BBOO£. 

Dip varies as specified in the Section. 

FBBT. W. 

Large bl^^eks of millstone grit sandstone, on crown of anticlinal at 

Ptiiut Edward, probably in place — — 

SjiJidatone and marl , \ . . 6 

Ltimiiuiti d red sandstone, with green blotches; large nodules of 

froQ pyrites ; Sigillaria and other plant impressions 4 

Compart yellowish sandstone 7 

Friftble, micaceo-arenaceous limestone 2 

U'.id and green marl 13 9 

Compact limestone, one inch ; nodular limestone, six inches 7 

Skift retl marl 15 2 

"^d and green sandstone 16 4 

Calcareo-hitominous shale, as at Sydney Point, (a.) with fish teeth, 

scfikrij spines and coprolites ; also SigiUaria^ Lepidodendron^ kc. 3 
Liiiieirtoiie, in part black, crystalline: siliceous geodfes, in thin con- 

ct^ntric agate-like layers 4 

Tnriegat^'d red and green micaceous sandstone 10 8 

Red marl, with red and green nodular limestone bands 32 10 

Et^d, dpp[o-marked, micaceous, shaly sandstone 10 

Red and green marl, with thin limestone bands 10 6 
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Fnrr. in. 

Bed and green limestone ; a compact bed 3 

Red and green marl. Dip N. 56<' B., < e^" 20^ 22 10 

Bluish-grey shaly sandstone 2 

Red and green compact sandstone 2 

Measures concealed, probably all blue marl, or soft argillaceous 

rock 1 6 10 

Bluish-grey micaceous sandstone 4 

Measures concealed — great profusion of limestone blocks on beach. 

DipN^2<'B., <7° 30 

Blue limestone 1 6 . 

Red and green marl, with nodular and compact limestone in 

alternating beds 22 2 

Compact sandstone ; a conspicuous bed— ripple-marked surfoces.. 10 

Mixed sandstone and marl 8 11 

Limestone 2 

Red and green marl 8 

Measures concealed; many blocks of limestone and calcareous 

conglomerate strewn on the beach. Dip N. 9^ E., < 8® 79 

Measures concealed to Dixon Point. Dip N. O'^' E., < 10° 380 

Compact grey limestone ; thickness undetermined ; probably about 40 
Red and green marl, and sandstone (not well seen). Dip N. 35° E., 

< 13^ 88 

Pine-grained, greenish, calcareous sandstone ft 

Measures concealed 433 

Fine-grsined greyish sandstone ; indefinite 48 

Greenish, Impure, arenaceous limestone 4 

Coarse red and green sandstone. Thickness probably about 10 

Measures concealed. Dip N. 9® E., < 14^ 64 

Black bituminous limestone, With red patches ; a little galena .... 2 

Measures concealed 48 

Limestone -, thickness indefinite ; probably about 9 

Measures concealed ^. 119 

Coal reported to occur in a brook on the land of Joseph Rudderham ; 

exact position and description unknown ; said by Neville to be 

from two to four inches thick — say 3 

Measures concealed 212 

Red marl, from which bricks were made many years ago > . . 10 

Measures concealed 38 

Compact bluish-g^ey limestone ; some of the beds charged with 
braehiopochj encriniUi^ kc.\ said to have been quarried many 
years ago, to bum lime for the building of Louisburg; 

the quarries still to be seen 49 FomUs. 

Ckey, thin-bedded, calcareous sandstone 5 

Greenish limestone, with small portions of galena. Dip N. 6° E., 

< 16° 2 

Red and green calcareous shale and marl 70 
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Grey compact limestone, quarried for lime-buming : forms the 

reef called Limestone Point 7 

Red calcareous sandstone 5 ' 6 

Red marl 39 

Thin, laminated, calcareous beds 6 

Alternations of red and g:reen marl, and greenish limestone 6 6 

Measures concealed ; reddish conglomerate debris on beach 400 

Fine-grained reddish conglomerate 24 

Measures concealed ; but consist of conglomerate, marl and lime- 
stone. Dip N. 1° E., < 16° 370 

Red and green marl, and purple conglomerate (Watson Brook). . . 10 

Measures concealed 160 

Thick-bedded, compact, dark grey limestone; a little piu^le 
copper ore and galena ; quarried for lime-buming. Dip N. 6^ 

W., < 17° 32 

Measures concealed 500 

Greenish arenaceous limestone, at mouth of Ball Creek 3 

Fine-grained reddish conglomerate, at mouth of Ball Creek 6 

Measures concealed 286 

Sandstone and arenaceous shale at Grantmire Brook mill-dam 10 

Red and green marl ; not well seen ; probably about 10 .0 

Arenaceous shale and thin-bedded sandstone, overlaid by bluish- 
grey sandstone 8 

Red marl, &c., to mill-dam 281 10 

Pebbly limestone-breccia of Grantmire Brook. Dip N. 16° E., < 17° 175 
Measures concealed j estimated thickness to the older rocks of 

Morrison Brook. Dip N. 26° W., < 17° 300 



Total thickness of Lower Carboniferous rocks 4,591 10 



II. — The Millstone Geit. 



Prevk^uB The i-ocks comprised under this division are developed throuffhout their 

descriptions r o 

entire thickness within the limits of the area explored, and have been 
briefly described in a previous report (1873-74, p. 176.) An approxi- 
mate estimate was given of the thickncns at Sydney Harbor. Further 
examination has confirmed the general accuracy of these remarks, and 
has also afforded the means of describiug in greater detail this most impor- 
tant member of the carboniferous series. . < 

The description given of this formation in the last annual report, as 
consisting of an almost unbroken series of beds ol coarse gi'ey sandstone, 
with oex^asional irregular patches of argillaceous shale and coal, was based 
upon observations in the middle and western end of the field. Subsequent 
examinations in the eastern section, where the same formation is very 



REPORT BY MR. CHARLES ROBB. 1Y5 

extensively developed, render some important modifications of the pre- 
noiis description necessary. There the entire formation is much thicker; 
and while still preserving the same general character and the same relar 
tioiis to the overl^'ing and underlining rockn, affords evidence of local subsi- 
dence and of deposition in deeper water and under more quiescent condi- 
tions; with thicker and more regular beds of argil hvceous shale, and seams 
of coal, one of vvhich, at least, is of workable <limensions and quality. 

There can be no doubt that the materials of which the millstone giit 
rocks are composed, have l)een derived chiefly from the disintegration of 
the rocks underlying, which may have been either the lower carbon- 
iferous sandstones, shales and conglomerates, or the oMcr crystalline 
i-()ck.s h-om which these have in their tiu-n been derived. This fact is 
very stnkingly manifested on the shores of the Great Bras d*Or, 
where some beds of the Millstone Grit are found to be largely composed 
of angular fi*agments of red orthoclase from the sj'enite of St. Anne's 
Mountain in the imraeiUate vicinit}-, mixed with rounded quartz pebbles ; 
while at othei* places, more remote from such crystalline masses, the 
ini^redients consist entirely of the comminuted fragments of such rocks 
IIS have been described as entenng into the composition of the lower 
carl)oniferons formations. This fact may probably account for the 
marked predominance of red shale and sandstone in the Millstone Grit 
of the Mira Bay section, which in this respect is more closely allied than 
in the western distnct to the typical series of rocks of this division in the 
Joggins section, as described by Sir William Logan, from which, how- 
ever, it differe in the general absence of calcareous beds. 

The section above adverted to, which is afforded by the cliffs at the section at 
western side of Mtra Bay, where they rise in some places to the height 
of 140 feet above the sea, is a remarkably perfect one ; and is, in fact, the 
only detailed section of tliis formation which could be obtained by direct 
measurement, or with an}' degree of accuracy. The following is an 
abstract of the details in descending order, commencing at a point where 
it is believed the MillsUme Grit gives place to the Coal Measures. This 
'Section extends over a length of ten miles. 
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SECTION IIL 

MILLSTONE ORTT FROM SOUTH HEAD TO HEAD OF MIRA BAV. 
Dip North 12° Eiut; < 5° 31' (average). 

Red and green argillaceous shale, red areno-arg^Uaceoiis 

shale and red sandstone, in alternating beds, some- 
times passing into each other, one bed holding large 

Siigmaria 

Qreenish-grey sandstone and arenaceous shale 

Red and green rocks, as above 

f \Tt'Y argillaceous shale 

Carbonaceous shale, with Cordaitet and clay 

TTfiderclay, with ironstone nodules 

Bed and green argillaceous shale, sometimes in alter. 

nating beds, and sometimes mottled 

If reenish-grey sandstone and arenaceous shale 

Kut^conglomerate, with occasional larger pebbles ; drift 

trees converted into spathic iron 

L!ai bonaceous shale, with Cordaites ; but only local .... 
Argillaceous shale and clay ; upper part holding Stig' 

maria where the carbonaceous shale is present 

Qreenish^grey sandstone in alternating massive and 

flaggy beds 

Red and green shale and sandstone in alternating beds. 

Carbonaceous shale 

Clay 

Carbonaceous shale 

itrv^enish sandstone, with Stigmaria 

Oreenish sandstone, with thin layers of shale; many 

plants , 13 

Grtsenish-grey argillaceous and arenaceous shale ; many 

plants 31 

Grey sandstone and conglomerate irregularly mixed: 

large trees converted into black crystalline carbon- 
ate of iron ; many drift plants and a little coaly 

matter. Conglomerate, coarse: pebbles composed 

principally of quartz, with chlorite, reddish and 

green feldspar, blue, green and grey slaty rocks, and 

mica slate 

Ile<l and green sandstone and shale 

Clrtiy sandstone and conglomerate, sometimes red : plants 
a Eed and green sandstone and argillaceons shale; 

sometimes passing abruptly on the strike into grey. 185 9 

Grey argillaceous shale, with erect trees, and many plant 

impressions 8 5 
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Red and green argillaceous shale 

Red, fine.grained sandntone ; many fucoidK 

Grey sandstone and argillaceous shale, mixed 

Alternations of rock, similar to the above for a great dis- 
tance, including another coarse conglomerate bed, 
with large trees, wholly converted into spathic iron. 
All the beds intermix and replace eaoh other, none 
preserving the same appearance for any great dis- 
tance , 748 

Coal Brook Sbam : 

Coal 

• Clay 

Coal 
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Underclay 

Carbonaceous shale 

Underclay 

Red and green sandstone and shale ; frequently replacing 

and replaced by grey rocks of similar character 

Carbonaceous shale, with Cordaiteg 

Underclay '. 

Carbonaceous shale, with Cordaites 

Grey argillaceous underclay and shale 

Reddish arenaceous shale 

Carbonaceous shale 

Argillaceous shale, with sandstone in variable masses ; 

Stigmaria at top 

Coal, carbonaceous shale and clay 

Underclay 

Grey argillaceous shale 

Grey massive and laminated sandstone, replaced in part 

by red shale 21 

Greenish argillaceous shale, with CyclopterU, Pecopteris^ 

Sphetiopteritj Cordaitet, top tuffcs of Lepidodcndron^ Ac. 3 

Coal. 

Coal, with much interlaininated pyrites and mineral 
charcoal 

Coal and clay 

Underclay 

Grey argillaceous sliale and sandstone ; many plant im- 
pressions and Stigmaria 

Red and green sandstone and shale 

Coal and carbonaceous shale 

Grey, argillaceous underclay, with ironstone nodules. 
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nDR. 

Red and green argillaceous and arenaceons shale and 

^Tidstone 

Qtey Handfitone and shale ; some beds containing Stig^ 
imiria, and others both erect and prostrate Sigillaria, 

Com.. 

Coal 

C^bonaceous shale 

Coal 

Ar^gillac^ous shale, with ironstone in layers 

Coal n&d carbonaceous shale {CordaUet) 

ArgUlnceous shale 

Tbacv Sbam. 

Coal 3 

Clay 

Cm\ 

fTadercIay 

0t«y sandstone and shale, with plant impressions 

CarUiuaceous shale 

Clay 

ArgtlLficeous shale 

0rey ^hale and sandstone, with irregular patches of 
(toal ; much ironstone 

Coi^L . 

Cm-lM:inaceous shale. '. 

A rgilliu^eons shale 

Gr^y sandstone and shale ; occadonally reddish ; Sttg^ 

maria^ streaks of coaly matter and carbonized plants 

Ht^aHures concealed by False Bay Beach 

CoarHO and fine-grained grey sandstone, in alternating 

bids *. . 

U rc.^, argillaceous shale, with erect trees 

COAJ^. 

Coa! 

(?Uy {Stigmaria) 

Coal and carbonaceous shale 

Und*^rclay, with streaks of coal 

Grey, or greenish-grey, argillaceous shale 

Qrey sandstone — coarse and fine-grained 

Coi,L. 

Coal, (3 to 6 inches) 

Carbonaceous shale 

Underolay, with Stigmaria 
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Sandstone and argiUaceooB shale, irregularly mixed. . . . 

Coal — one foot six inches to two feet (not well seen). . . 

Underclaj ; argiUaceons, with Stigmaria 

Orey sandstone ; coarse and fine beds alternating ; a few 
irregalar beds of argillaceoos shale ; streaks of coal ; 
carbonized drift plants ; lenticular bed of red shale, 
ten to fifteen feet 

Measures concealed 

Coarse grey sandstone 

BOUVD ISLlSn 8lAM . 

Coal, not well seen, said to be 

Fine-grained sandstone, with plants 

Strata, consisting where seen of grey, coarse and fine- 
grained sandstone ; not exposed along the shore of 
Mira Bay, except at the gut, or mouth of Mira 
Birer. Blocks of grey sandstone are strewn along 
the beach, as far south as McEeagan Point, where 
red marl, limestone, and calcareous sandstone— all 
characteristic of the carboniferous limestone forma- 
tion — are met with. On the banks of Mira River, as 
&r up as the railway bridge, grey sandstone appears, 
forming cliffs twenty to fifty feet high. Thickness 
undetermined ; probably from 2,000 to 3,000 feet . . 

Total thickness of Millstone Orit 



2,500 
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6,706 8 



SoaUieni Umlt 
of the above MUlstone Grit. 



So far as at present known, the southern limit of the Millstone 
Grit is reached at the point designated as the base 
section. The Round Island seam is the lowest yet discovered in 
this district; and from all that is known of it, is probably quite 
woiiihless for mining pui*poses, as, although said to have shown a 
thickness of two feet at the sea beach, the exposui*e I saw there, is 
not nearly that thickness, and a short distance inland, it had consider- 
ably diminished. 

It is to be obsei-ved from the above section, that although there is a 
great preponderance of the chai*acteristic grey, false-bedded sandstone of 
the Millstone Grit, charged with the remains of drifted plants, there is 
at the same time a large development of beds of argillaceous shale, both 
red and grey, the latter in many instances copiously charged with 
vegetable remains in a good state of preservation, and in some cases with 
erect trees. There are also soifie seams of coal, which will be again 
referred to. 

The above section gives the strongest confirmation to the opinion 
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Cfaftfigvs i]i the 
%ht beds. 



F«n plKJita, 









advanced in ray pi^evious report, (1873-'74, p. 17?) that all the coal seams 
in thii^ part of the meaf?iires underlie at a considerable depth those in the 
Sydney ^o<'tion, and belong to the Millstone Grit. 

Another striking peculiai'ity exhibited in this section consints in 
the changt^rt undergone in many instances by the same beds, both in 
color, and in essential mineral characteristics. A stratum cbnsisting 
at one pJace of coai'se grey sandstone is frequently found, when 
fbllowcd to no great distance, either on the stiike or to the dip, to be 
repIaecRl by red sandstone, or* by red or gi*ey argillaceous shale. Such 
replaoenicnis are occasionally observed in the beds of the Coal Measures, 
but not to the same extent, or in such a striking manner, as in the section 
now under i-eview. The ti'imks and i*oots of prostrate ti'ees ai'e, in these 
bednj MJraetimes found converted into black crystalline carbonate of b'on. 
No beib of limestone were observed in the Mira Bay section, and cai*bon- 
acetjus ??htiies are extremely mre, and when found, consist of very thin 
bddg, compi>sed almost entirely of the matted and i)yTitized leaves of 
Cord(dte8^ This characteristic appeal's also, more or less, to pei-taiu to 
most of tlje uoal seams which occur. 

Tlie iliHHil plants in these beds, although by no means rare, are not in 
such prt^fu'iion or vanety as in the Coal Measures. In the latter it has 
been observed by Mr. Richard Brown, in describing the Sydney Mines 
£jocti(jii. tliat *Mt is a singular fact that not even the trace of a fossil 
plant t nor any organic substance has been found in any of the red shales, 
althoii^lj tlioy have been cai'efully examined for that pui*pose."* In rare 
iusLamcs I liuve dcU5cted obscure traces of vegetation in such beds, even 
in the Cfnii Mea«ui'os; but in those now imder notice, they are quite 
fiequent. 

The tVwsil plants observed by me in the Mira Bay section are of the 
foUuwij(.i< genera, which, however, do not probably include the entire 
flora of Lhc**e measures : Cordaites, Neuroj)teris, Cyclopteris, Pecapteris, 
Sphenoptms. Alethopteris, Stiymariay Sigillaria, Lejndodendron., Galamites. 
The epeeiL^r^. have not yet been determined. Fucoids are also of fre- 
quent f>c<^uri*ence, and ripple-mai'ked sandstones ai'e not wanting. No 
romalnfl o\ i bivalves, crustaceans or fishes were obsei-ved in any of these 
bcd»; nltlioiigh the latter have already been described as occurring in 
one of the shale beds of the Millstone Grit on the shores of Sydney 
Uarbi>i\ (Eci)ort of Progress, 18'73-74, p. 176.) 
The total tliickness of the Millstone Gf-it on Mira Bay, as will be ob- 
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served bj the section, is 5,707 feet. The thicknefts (5,972 feet) assigned 
by Dr. Dawson* to the same series at the Joggins — based upon Sir Wil- 
liam Logan's measurements, and comprising the sum of Sir William's 
Divisions 5, 6 and 7, — corresponds very nearly with this ; and it may 
be remarke<l that, with the exception of the occurrence of some 
calcareous beds at the Joggins, and the comparative thinness of the 
coal scams there, the goneml resemblance of the sections is very 
striking. 

At the North Head of Cow Bay, the millstone grit rocks are partially gSSTSf^oJl*' 
exposed, being brought to the surface by an anticlinal. They form bold ^y- 
cliffs, rising pei-pendicularly to the height of upwards of 100 feet above 
the sea. The upper beds of the fonnation only are exposed ; and section 
TV. which is in continuation of that of the productive measures of the 
Glace Bay basin (page 213) is interesting, as exhibiting some striking 
features of similarity to that at South Head ; commencing like the latter 
at a point where the grey strata of the pi-oductive measures give place to 
the red, purple and green shales and sandstones which characterize the 
Millstone Grit in the eastern part of the field. 

SECTION IV. 

MILLBTONB GRIT.— -NORTH BBAD, OOW BAT. 

Dip North 6^ to \0° West, < 5° to 36° 

PSKT. uc. Fnrr. in. 

Mottled, red and green, argillaceouB shale 12 

Blniah-grey, coarse aandatone 14 

Porplei shaly sandstone, with seams of calcspar 6^ 10 

Red and green sandstone, argillaceous and arenaceous 

shale, in alternating beds Ill 2 

Carbonaceous shale with Cordaites, lenticular masses of 

limestone 3 

Orey and red argillaceous underclay 5 

Grey and red argiUaceouB shale 9 1 

Coal. 

Carbonaceous shale 5 

Carbonaceous underclay 5 

Coal and carbonaceous shale 1} 

Hi 

Crumbling, argillaceous underclay 3 6 

Grey, argillaceous rock, weathering white 7 

Greenish-grey sandstone, 10 

Bluish, argillaceous shale 5 

« /lc«dtan Qfology, 1868. pp. 176-178. 
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nor. or. ran. nr. 
Carbon&ceoiiB shale with CordaiUs 1 ' 6 

QTKij arenaceous shale 5 

O»rboiiaceoiis shale 1 

Und«rcUy 2 

Grey and greenish argillaoeoiifl and arenaceous shale. .... 22 

GreeDi^h grey sandstone 6 

Bluiah argillaceous shale ; lower part carbonaceous, and 

charged with AsterophyUUeSf Neuropteris, CordaUes, Ac 3 

Coal. 

Goal 2J 

Clay and oarbonaoeous shale 3 

0(>d 2 

OlAy and oarbonaoeous shale 1^ 

Coal H 



lOi 

Underclay, coherent, arenaceous 3 4 

Oreeniflkgrey compact sandstone * 3 

Hed and grey argillaceous ifhale 3 

Grey arenaceous shale : becomes sandstone ; carbonized 

drifted plants 9 

Red and green, crumbb'ng, argillaceous rock 16 

BlaG And reddish sandstone and arenaceous shale 10 

Gre&Eiidh-grey, laminated sandstone ; sometimes conglo- 
merate, with nodules and layers of ironstone: strong 

chalybeate springs 20 

Dark blue, arenaceous shale 13 6 

Goal. 

Carbonaceous shale 1 

Grey, argillaceous shale 4 

Coal 2J 



7J 

Undertilay, coherent, arenaceous 1 6 

Red jmd green argillaceous and arenaceous shale 5 9 

Grey, tbick-bedded sandstone 11 

Grey arenaceous shale 5 

Carbonaceous shale 1| 

Undcrclay 2 

Raddish, arenaceous shale 5 6 

Bluiah oud green, argillaceous shale, with numerous black 

bands 6 

Grey crumbling argillaceous shale, with Stigmaria 3 

Eeddish argillaceous rock [marlj 2 

Grey, abaly and massive sandstone, reddish towards base 11 
Redd isfa 'grey arenaceous shale, sometimes with green 

bauds 8 6 

E4hI and green argillaceous shale, with Stigmaria. A 

tret rooted in this bed rises into the overlying shale. 8 



fe^ 
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ran. iir. 
Red and green annaoeoiu shale 3 

Blniih jugOlaoeou shale 3 

GurbonaoeoQS shale 4 

Red aod green, argillo-arenaceoas shale in two beds 

(Stigmaria) 4 

Red and green sandstone and shale, in alternating beds 

of yarious thickness 43 8 

Blidah-grey, close-grained sandstone 11 

Undulating, areno-argillaceoas flaggy bed, in a basin of 
sandstone, the upper sorfaoe of which is finely ripple- 
marked ; thins out 2 

Strong gray sandstone, both flaggy and thiok-bedded; 
many carbonised drift plants; patches and thin beds 
of conglomerate, with pebbles about the size of a pea 98 7 



Totd thickness 037 7 

The massive sandstone at the base of this section, which is a very con- 
BpicuoQS feature in the physical geography of the district, constituting a 
high ridge, extending far inland and capped with a profUsion of large 
looee blocks, crops out on the crown of the anticlinal, and forms the 
extreme point or bill of the Head. It probably corresponds with the 
bed marked (a) in the Hira Bay section, (see page 176). 

In proceeding westwaixi from this point, the millstone grit rocks are Muistone ont 
nowhere found on the open Atlantic coast until reaching Gape Dauphin, Dauphin, 
at the extreme western end of the great carboniferous basin. Here they 
also constitute a very prominent feature, and are distinguished by the 
occurrence of the great outlying masses forming the Bird Islands, which 
occupy the corresponding position to the Flint Islands, off the entrance 
of Cow Bay ; the latter being probably on the continuation of the mas- 
sive sandstone bed referred to. 

The extensive tract of country situated between Mira Bay and Sydney 
Harbor (with the exception of the Cow Bay basin, and the comparatively 
narrow fringe of productive measures bordering on the ocean) is under- 
laid by Millstone Grit ; the southern limit of which has not yet been 
ascertained, except at the extreme points specified. It is probable that 
its thickness nowhere exceeds that established by the sections at Mira 
Bay and Sydney Harbor respectively. (See pages 176 and 185.) 

West of Sydney Harbor the southern limits of the Millstone Grit have 
not yet been accurately traced, but there seems little doubt that it 
becomes gradually thinner in approaching the western extremity of 
the field. Along the shores of the harbor, as will be seen by the section, 
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tliB thiekiie«i4 fu between 4,000 and 5,000 feet ; while on the west side of 
Boulanlrie Inland it does not probably exceed 2,000 feet; and at Kelly 
Cove, where not affected by the fault, 1,800 feet. 

The red rookH so largely developed in the Mira Bay section, appear to 
be for the most part confined to the eastern part of the field. With the 
cxc6]>tion of a very limited thickness on the shores of Sydney Harbor 
(marked (h) in the section), and at the Little and Great Bras 
d'Or, no jsueh rocks were observed westwai-d of a point about eight 
miles east of the town of Sydney. 

Faults at Sf/dney Harbor. — It has been stated in a previous report, 
(187*1-74, piii<e 172), that the disturbances obsei-ved around the shores of 
Sydney Harl^OFj as indicated by the distribution of the carboniferous 
Hinoettfme rocks, and by the attitude of the coal seams and accompanying 
strata on eiilier side of the bay, had not been traced to any faults or 
breaki4 in the* continuity of the strata. Fui'ther investigations have con- 
tirniwl thipi. 

At Fresh wattM* Creek, however, south of Sydney, the Carboniferous 
Llmofitoiio L'uiues against the Millstone Grit, by a fault which iims up 
Mat(iney Br<}fjk, and, keeping south of the Cow Bay road, is seen near 
tlie lit^a^l of Fitxpatrick Lake. Hei'e, it turns more to the south, and has 
bee I J ti'ueed iis far as Macphei*son road at the bridge over a tributai-y of 
Blac^k Brook. Continuing its south-easterly course, it should cmss Mii*a 
Biver near the railway bridge, and strike the sea-shore about a mile 
south at ilH mouth. The precise amount of displacement is difficult to 
determine, owing to the imperfect nature of the exposures, and to the 
want of i'haraett?ristic bands to mark the respective horizons ; but it is 
a downthrow to the south-west, of probably alx>ut 900 feet. The Le Ci«as 
seam, (j|>ened in several places on the Mira Boad, is, most likely, the 
Fit^patrick seam repeated by this fault. 

Fmm the mouth of Freshwater Creek the fault follows Sydney River 
as lar a?; Sydnoy Bridge, where the Carbonifei-ous Limestone is seen on 
one side tif the road, while hills of Millstone G-rit rise on the other. It 
thfin nins ih rough Forks Lake, towai-ds East Bay; but has not been 
deffTutel}* trai ed to this distance, and requires further investigation. 

Thv IWJiowiiii,^ are the sections of the Millstone Grit, as exposed on the 
eiiKt iujil we*it h bores of Sydney Harbor, respectively. The first is in 
rHrjtitmutrun T>f the section of the productive measures (Section XV.), 
ujid eu)iiiet*iE^ ar the base with that of the Cai'boniferous Limestone 
at rjft4(e ItiH. 
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SECTION V. 

MILLBTOKE QRIT FBOM VICTORIA MINES TO SOUTH BAR, SYDNEY HARBOR. 

Dip North 18J*» E(i«t, < 16°, to North 64° Eant, < 8'. 



Bluiah fine-grained sandstone 

Bluish waving micaceo-arenaceous shale 

Clrey, brown-weathering, coarse sandstone 

Sandstone and coal irregularly mixed, prostrate trees and 
large leaf impressions 

Greyish-white underclay, (fireclay) 

Bluish-grey coarse sandstone ; sometimes conglomerate, 
the pebbles consisting chiefly of quartz and red feld- 
spar; patches of argillaceous shale and beds of fine- 
grained sandstone; streaks of coal; zoned and layered 
cylindrical sandstone concretions 

Grey argillaceous shale 

Coal. 

Carbonaceous shale, with Conlaitfs 

Coal 

Underclay 

A^naceous shale 

Bluish argillaceous shale; many plant impressions 

Frazkr or Mullins Skam. 

Coal, very good 2 

Cky 

Coal, good 4 

Underclay, argillaceous (fireclay) 

Underclay, arenaceous, with Sfigmarla^ SigiUnria, &c. . . 

Bluish fine-grained sandstone 

Crumbling argillaceous shale 

Grey and bluish, brown- weathering, false-bedded, coarse 
and fine sandstone 

Bluish argillaceous shale 

Bluish sandstone; carbonized, drift plants 

Bluish argillaceous shale 

Bluish-grey coarse and fine-grained sandstone and arena- 
ceous shale. (Here occurs McPhee Brook, the boun- 
dary of G. M. A. property. ) 

Sandstone, as before, with patches of argillaceous shale, 
holding leaves of Neuropterisy &c. Carbonized drift 
plants, Sigilluria, Leptdoclendron, CordaiUa, &c., in 
the sandstone 
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Bluish argillaceous shale, with ferns 

, Black bituiui lions shale, containing CordaUes associ- 
at«il*witb riah teeth, scales, spines and coprolites. . . . 

Argillft<jet>iis uiiderday, with Stigmaria ; 

Orey and bluish sandstone, as before 

Blui»h argillnc^us shale 

Bluiah saa^letctue ; streaks of coal ; prostrate trees ; no ap- 
pitaraiico nf bedding, but traversed by vertical joints 
let ckwely t{)gether, and sometimes filled with clay 
And brqkon rock ; McKay Brook 

^andstoDe as before described ; patches of coal, some- 
tlfnes m the bedding and sometimes appearing to 
crosw it ; many beds or patches of grey argillaoeoos 
almle, seldom exceeding six feet in thickness, and for 
the most part much thinner. In some places the 
argUlaceotis shale is replaced by coarse conglomerate. 

M«uuT<^ uonc^saled, probably sandstone 

Saiicl8t(jn<3 09 be^fnre. Here occurs the South Bar 

Meaaiirug men only at intervals, probably coarse and fine- 
grained aaudstone 

Grey falso^bedded sandstone 

Measures oonosaled 

Grey aaudatoiie '. 

Bitiuninoiis &hala, with fish scales, spines, &c., an irregu- 
lar bed; tlmilar shale also found in patches in the 
f^iJAi-^iit siuatlstone 

Orey sandstooa 

Measana eoncoaled 

Gray B^ndfitont^ containing a coarse, soft bed, and patches 
of cad , 

Meosurett coocoaled for the most part : where seen, con- 
amt of grey sandstone, with occasional beds of argill- 
aceous Jibal^ {Neurop/eris) 

Greenish grey, Sue-grained sandstone ; produces superior 



Moaiurea mostly concealed, but probably sandstone . 



Total thickness of Millstone Grit. 



rtST. 

1 


nr. 



1 





1 





182 





8 






715 



360 





6 





77 





245 





73 





89 





22 








3 


23 





14 






74 
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10 
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At the point denoted by the letter (a) in the above section, the strata 
hara n vevy peculiar appearance, which may serve to explain many 
sirniliu* pLeiiomona on a larger scale, in the Millstone Gnt. The shale 
Ikv\s appear to occupy a small lenticular basin between two thick beds of 
8!indi!itf>ne, the jipper of which protrudes in places into the shale, which 
is slickoawiilwl ut the contact. In one place the basin is nine feet high, 
Riid caminiM of — 
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TKIT. ni. 

AigillaceouB shale 4 

Carl)oiiaceoQfl shale ^ 1 

Underclay 4 

The shales are apparently cut out at the water-level, bnt at the other 
end, rise in an attenuated form to the top of the cliff, and ai-e greatly 
contorted, owing probably to pressure between the sandstone beds. In 
the sandstone beds there are many erect and prostrate trees, the bark 
heing converted into coal. 

The section of the Millstone Grit on the west shore of Sydney Harbor, 
begins at Stubbart Point, where the productive measures have been 
assumed to terminate. It connects at the base with the section of the car- 
boniferous limestone rocks at the mouth of Limestone Creek, referred to 
at page 172. 

SECTION VI. 

MILLSTOm OUT. BTDBBABT POINT TO LIMBSTOHl OHIIK. 

/>ip, North, 27^ Ewt < 11° to NoHh 5° Wett < 24*' 

FBT. nr. 
Greenish-grey, flaggy, Calse-bedded sandstone, weathering yellowish- 
brown; comminuted plants sach as Lepidodendran, Cordaites 

and Calamtes 63 

dreenish arenaceous shale of yariable thickness, average 6 

Tellowish fine-grained sandstone ; prostrate trees 100 

Brown, coarse-grained, almost conglomerate sandstone ; pebbles of 

red and white feldspar, quartz, &c 272 

Greenish argillaceous shale 2 

Bed marl 3 

Argillaceous and arenaceous shale 26 5 

Blue, wavy, laminated, micaceous sandstone 10 

Greeniidi-grey arenaceous shale 5 

IiroBABJjf 8bax: 

Coal •..., 2 

Measures seen only at intervals ; where seen, consist of massive yel- 
low sandstone of coarse and fine grain alternating. Fossil 
vegetable impressions, rather scantily distributed ; patches of 
coal in fissures of the rock, or appearing as the bark of trees 
in a fragmentary state, of bright lustre and conchoidal fracture, 
with much interlaminated pyrites. At one place bright red 
shale with patches of green arenaceous shale. Thickness esti- 
mated from apparent dip, let. N. 27° E. < IP; 2nd. N. 8° 
B<13« 2866 

Grey sandstone, with thin beds of soft, green, argillaceous shale, 
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* FllBT. IH. 

ftnd iiTPgular streaka of coaly matter ; laminated fine-grained 

HEUidstoiie with patches of coarse conglomerate sandstone 150 

Coar«e purple conglomerate, interstratified with thin-bedded sand- 
Eton e ^ higher in the cliff it becomes a small coal seam, made 

Ti [> of iny ers of coal, clay and iron pyrites '. 2 

MeasuTct.^ otineealed 223 

Purple, I'fMTHe conglomerate, upper part very ferruginous ; also sand- 

Efkitjr nj^ before ; Dip N. 5° W < 24° 510 

Total thickness of Millstone Grit 4228 5 

The above section has been, for the most part, constructed by chaining 
the horizontal distances, and calculating the thickness fi-om the angles 
of dip tiiken at different points with the clinometer. This method, 
hnwe^tu^ CHi-e fully executed, has invariably given me results in excess of 
thi\!^ obtuinc<l by direct measurement of the several component beds. 
J* i^ thtm pi'olmble that the entire volume of the millstone grit forma- 
tion on tlju w'owt side of Sydney Harbor may not greatly exceed that on 
the 6a**t Hide. 

Coal Seams in the Millstone Grit. 

Within Hk' limits of the area assigned to the Millstone Grit, in 
%mu luldition to the coal seams exposed in the cliffs at Mira Bay, others 
have bov&n diHef)vered ; and in some instances considerable sums have 
beeii oxpond^i'd in the hope of their proving economically available. 
Most oi' the openings, however, have l)een filled* up, and no authentic 
recflixii*. of them have been preserved ; but it is to be feai'ed that, in 
most inT^tauoi^ri, they have proved unsatisfactory. It was hoped that 
the kDowKnii^fc of the facts with regard to these seams would help to 
detomiuo their probable economic value, and elucidate the genei*al 
fttmi'Utre of the field. With this view a number of the openings, 
Ijoriiholi'ft, kp.j were visited and located : the information obtained, 
however, ill though by no means destitute of value, is not so ample or 
(^o sati^factf;iy a8 could be desired. 

(^i^riimtnu'ing at the eastern part of the field, we find the Mira Bay 
si^cUoo ifj contain about thirteen and a half feet of coal, and to 
include four 8cums, which may be said to approach a workable charac- 
ibivii] t0t% R^g^mling the lowest of these, the Hound Island seam, I have 
altvtuly jn the notes to the section, recorded all that is known, which 
ct^rtai oly if* not of an encouraging nature ; and this remark is applicable 
Tnujs- *K*aiu. l'> M i\w othei's, except the Tracy scam, which has atti'acted more 



w 



RKPDRT BY MR. CUARLE8 ROBB. 189 

attention. It has been mined to a limited extent, and has also been the 
object of costly but fruitless exploration,* and although out-croppings of 
coal have been discovered in otlier and remote parts of the field, which 
have been supposed to be the continuation of the Tracy seam, the identi- 
fication has not been conclusively established. 

It will be observed by reference to section IV. (page 181) that at the 
North Head of Cow Bay, there is a thickness of 538 feet of the upper 
part of the millstone grit formation ex]x>sed in the sea cliifs, in which no 
coal seams exceeding a few inches in thickness occui', the section agi*ee- 
ing as already remarked in this, as in many other respects, with that at 
Mira Bay. Since the completion of the field work of last season, reports 
have been received of the recent discovery f of a coal seam upwards of coaj soam 
eight feet in thickness, which may be on the strike of this portion of *** 
the s^tion, and probably near the base. The seam is said to be, at 
the crop, eight feet eight inches in thickness, with eighteen inches of 
very superior coal at the bottom. 

In the vicinity of the Grand Lake I'oad, about six miles north-east of 
Sydney, a series of small seams have been opened in the Millstone Grit, 
but in no instance have they been traced continuously, oi* in such a 
manner as to establish their regularity or value . The following is an 
enumeration of these seams, together with the approximate thickness of 
strata intei'vening, as ascertained parti}' by bonng and partly by esti- 
mate, assuming the dip to be the same as in the pi'oductive measures in 
that district. This section is the continuation downwai-ds of section, 
(page 218.) 



'Opentions tA this mine were suspondcd ten ycant »go, uwing. priucipally. I am informed, t<> litiga- 
tion, but atdo to the want of a suitable port of shi]nncnt. The quality of the coal, according to Professor 
Lynian, who had an opportunity of examining it when it wasVorked, Is good, half of it very good. At 
the time of my visit the seam itself was not accessible, but the specimens seen on the bank appeared, to 
be rather impure, ountaining much pyrites between the lamiu». Proximate analysis by Mr. R. W. 
Elk, of the Geolog!cal Survey, gave : 

Moisture 2286 

Volatile oorabustible matter .... 30' 0» (By slow coking 24 83.) 

Fixed carbon 06* 61 Coke swells up and is light and porous. 

Ash 0*08 Ash purplish Drown. 

99-916 
According to the official returns, the amount of coal yielded by the Tracy mine is .S,000 tons. (Sec 
Report of the Commissioner of Mines for Nova Sootia,— Mr. Rutherford's Report,— for 1866.) 



t This disooTery has been made by Mr. Patrick Neville, of Bridgeport, a very competent 
fttl explorer in this field, and who has already been mentioned. 



and success- 
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SECTION VII. 

MILLiTONl GRIT BBTWIBN LOBWAY AND BYDlOnr HARBOB. 

Z>f/>, North 64° J^<m< < 6° 

COAl'. 

OM, 3 

Clay..: 9 

GoaJ and cky r 9 

StiutA. . . ^ . . , . , , 

CoAi 

Blukiugrcy und t^ddish sandstone and argillaceous shale 

Claaka Seam. 

CohI 2'9"-6^ 

Strata proYed by boring ; sandstone and shale as above 

Coal " " " 

Stmta : lowcjr part green argillaceous shale, with fern 

impntidons, 83 1 

MaRTIS- SlAM, 

Coal ; good, but withmuch interlaminated pyrites . 1 8 

Strata ; prlnLi pally grey coarse sandstone 207 

OoAb, ooarm' pyi'ltous : said tobe 2 

Stiataj prin^it^ Ly coarse and fine-grained, grey sand- 

stonCf e^rnated on this line of section to the 

eaatem shore of Sydney Harbor 2000 



1 


9 


41 








6 


130 


2 




* 


1 
149 


,:' 





7 



Total thickness 2619 2} 

aftritAMiD, The Clarko Hearn may be said to have been proved eontinuouflly for a 

distance of more than two miles, and has been cut both in the Interna- 
tional and in the Cape Breton railways. It varies veiy much in thick- 
nees within the Umits above specified, and contains a good deal of pyrites. 

ii«ftihs««m. The Martin woam has only been exposed, so far as I could ascertain, at 
two points, ub(mt a mile and a-half apart; namely, on the farm of John 
Martin, on tho Grand Lake road; and on the banks of the South-west 
Brook^ botwecm the International railway and the Bndgeport road. 

About four miles due east from the town of Sydney, on the Cow Bay 
road, and at the intersection of Fitzpatrick Bi'ook, a seam of coal one foot 
ten inches in thickness has been opened by a slope sixty feet in length, 
driven on tho dip of the seam N 60° E < 7°. The work was abandoned 
owing to the smallness and. iiTCgularity of the seam, which is probably 
iVom 1000 to 1^500 feet of vertical thickness beneath the lowest of those 
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enamerated in section VII. ; and from its position in the measures, as well 
as from various other circumstances, may probably be regarded as the con- 
tinuation of the Tracy seam. 

Three and a^half miles south-east of Sydney, on the Mira or Louisburg 
road, a seam of coal, varying from two feet to fom-teen inches in thick- LeCrMseMn. 
ness, has been worked by Mr. Henry Le Cras and othei-s. It has been 
opened at several points by shallow pits, extending over a length of fifty 

I chains ; and by a slope about 60 feet in length on the dip of the seam. 

In a borehole, put down to the dip of the slope, the seam is reported 

to have shown a thickness of two feet nine inches. These works were 

• begun in 1870, with the idea that the proximity of the seam to the town 

I' of Sydney might render it available for the supply of that place, but the 
works were abandoned after having yielded about twenty tons of coal. 
{ A seam, which is supposed on re&sonable grounds to be the continua- Continuation 

r of tho 

tion of the Le Cras seam, is reported to have boen opened at the crop, Le ctm seam. 

about three miles to the south-east, near the junction of the Momson and 

Mira ix)ads. Hei*e also it is said to be two feet thick, and to dij) N. 46**E., 

bat has not been mined. Another small seam occura neai* this place, 

which must underlie the foi*mer. It is opened at the crossing of Mira 

^ road and Black Brook. The thickness could not be ascertained, but is 

I evidently inconsiderable. The coal is an impure cannel, showing fish 

\ scales in the laminse. The Le Cras seam has also, in course of the 

I present year, been found to the north-west of the old pits, by the 

Messrs. Cossitt, two miles from Sydney, without, so far as I can learn» 

showing any remarkable difference in size, quality or condition. There 

ai-e sti-ong grounds for the belief that this seam, although considerably 

farther to the south, may be the same as that at Fitzpatrick Brook, 

J thrown kito this position by the Freshwater Ci-eek fault. 

At Cossitt's pits, an intei'esting collection of fossil plants has been 
made by Mr. Albert J. Hill, C.E., which are thus described by Dr. 
Dawson : — 
' "The collection consists principally of leaves preserved in a grey 
I shale, and is I'emarkable for the iact that it affords three or four species 
of ferns, with the fructification, which I hope at some Aiture time to 
figm-o and describe. The horizon is stated to be that of the Millstone 
Grit; but, as the subjoined list shows, the plants would not convey that 
impression, being of species not occumng elsewhere except in the coal 
' formation, and even in the upper part. The following are the species 
recognized in a cm-soiy inspection of the specimens : 
Annulana aphenophyUoides. Zenk. 
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A. (oH^ifoiin, Brongt. 

Bjihempht/ilHm ScMotheimii. Bvongi. 

jS- hnfjifoiium / 

Cakimiteit mtiL Bi-oDgt. 

Nfuropteriii eordata. Brongt. 

JV" fiexmscL Sternb. 

JK auj'ieukittL Brongt. 

J\^, . (New species.) 

Pecoptem uttita. Brongt. 

P. arhonMcns, Schlot. 

Alefhopteris Serlii. Brongt. 

SphenopUrh. 8evoi*al species, sorae of them probably new. 

AdtrocarpHs and other ferns, showing fmctification, and not yet 
desenMi, 

Cordaitea bornssifoUa, Unger. 

Lipldodtmiron StenibergiL L. and H. 

L. dispi'num. Dn. 

Lepnhphhm Acadianus. Dn. 

"A nearly similar gix)iip of plants appears in specimens eollecteil 
by Mr. Hill at Ilendei-feon's pit, near Black Brook, which would seem 
to be on ihv same honzon." 

lii these h*<xls Mr. Hill also detected tiie remains of several insects. 
These have bei^n described * by Samuel II. Scudder, of Cambndge, 
Maati, Thuy l>olong to the genera Libellula (Dragon-fly) and Blattina 
(Cockroach). Xo ti-ue Odanata, to which group the Libellulifuc belong, 
have been betbie found in strata as old as the Carboniferous. 

On i\w on^lci-n shore of Sydney Hai'bor, in the sea clilfs to the south 
ijf the VicUiria mine, a seam of coal of tolerably good quality and of 
workable Uiicknews cro})s out, called the Mullins or Frazer seam. This 
seani in 840 feet below the 2)oint assigned as the upper limit of the 
AtilUtouo (Ti'il ; and is separated from the next overlying seam, which is 
in the ]jiHjilai tive measui*es, by 920 feet of barre^i sandstone. The 
Fr&sser floam, which dips N. 26° E. < 30°, is not less than six foot in 
Ihicklie^S} having the following section : 

FKKT. IN. 

Ccml. very good 2 

l^h Jilt: or clay 4 

Coal 4 

6 4 



* " Caimdiaii Naturalist/* Vol. viii., Nu. 2. 
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« 

It has been opened for a distance of about 100 eot by a level or 
drift from the sea shore, and the coal extracted for countjy use. The 
following ijj a proxijnate analysis, by Dr. Dawson, of a sani})ie of coal 
from the upper bench of this seam : 

Volatile matter 31-4 Analysis of Uie 

Fixed carlN>n • 62*4 ^eain. 

Ash, dark reddish-grey 6*2 

100-0 

" Cuke somewhat compact. This coal has some of the properties of cauuel. It 
has great heating power and produces much dense carbonaceous gas, but is inferior in 
purity to the others." 

Owing to the heavy covering of drift and soil, no attomptw have 
iKJcn made to trace this seam inland ; but at the distance of four and 
a half miles eastward, on the northern shore of Lingan or Bridgeport 
Biisiu, openings were made by the neighbouring farmers, upwai*ds of 
twenty years ago, on the crup of a scam called the Carroll, which in all 
probability, judging from t"lie character of the coal and its position in the 
measures, is identical with the Frazer seam. 

The following is the secticm of the Carroll scam, as reiiorted to me carrwii scam, 
un go<Ki authority, the seam itself being concealed at the time of my 
visit : 

KBKT. IX. 

Top coal, soft 1 6 

Clay or shale 1 6 

Good coal , , 4 



7 



Another account gives live feet as the thickness of the shale band 
between the two coals. As the openings extend for a distance of about 
500 feet along the ci-op, that some variation in the thickness ot the band 
bhould occui- is highly probable. The analj^sis by Dr. Dawson gives : 

" Volatile matter 32-8 

Fixed carbon 61-4 

Ash » 5-8 

1000 
Coke vesicular, ash red ; coal reported good for blacksmiths' use." 

The roof shale, which is highly arenaceous, bears a strong resemblance 
iu color and com|M>sition to that overlying the Frazer seam at the 

13 



Analysis of Uic 
coal, 
Carroll scaia. 
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Viotoi iti niiiK\ Should the tract of land lying between Sydney Haibor 
4inri i*ridj^c[iort lia»in, the mining rights of which belong to the Genei-al 
Miiiin^ A^lH<H^iHtion, be underlaid, a8 there Beenis little reason to doubt, by 
ikilu Htjairi, rpiaioing the same thickness it has at either extremity, 
l*™sar*ftof the Awtficiaiion \vnill own, in addition to tlie many other tine seams on 
iheir Lingmy luwt, an area of 7,290 acres, underlaid by 72,900,000 tons of 
coiUp 

Thii Carroll senm reappeare near the mouth of the North-west Bixx)k 
ai. iIr* huad uY Lingan Basin, where it is stated to have thinned out 
giundy ; but Jmm want of exposures, this could not be verified. It may 
be hero ju^IlhI fhat in this vicinity, at a short distance to the south-west, 
itjijiHTt^iitly lower in the measures, and where they appeal* to have been 
jiiUL-ili broken up, on the ci-own of ah anticlinal, several attempts have 
boco Jnmlo* in consequence of the occuiTeuce of much coal rfe6ns, near 
tho surih^se. t** (Hscover a workable seam ; but these have hitherto proved 
bj**ttt^o(ual. 

On tho vvt^^ttei^n shore of Sydney Harbor, and throughout the whole 
tilfitritM to ihe west of that place, the coal seams in the Millstone Grit are 
tyiually, if irol more, precarious and uncertain. In the Sydney mines 
tveMion, page IKT, the only seam regai-ding which any facts could be ascer- 
tainud ih the Ingraham seam, which was opened by a shaft sunk.uj>on it 
to tho ilopth of twenty feet, in a rising ground near the harbor. At the 
Ijutl^nn ^>1 the ?^haft, about two feot of coal, mixed with a little shale, was 
loLirjU. At the distance of sixty feet to the dip from the shaft, it had 
itwintlliKi down to one foot six inches, mixed coal and clay, and in a bore- 
huU} H(Kl fool tu the dip, only six inches of coal and six feet of clay, with 
a iitrii* i-iutl, wtno cut. Many unsuccessful attempts have been made at 
f^tia^r p lints to find this seam in workable thickness. Its probable 
iv|ijlvnjint>i in other parts of the field, are noted below and on page 238. 

Wilh those txreptions, no coal seams were seen in the Millstone (rrit 
in the Sydney mfnes or Boulaixlrie districts, and no authentic accounts of 
i he exislonce of such seams were obtained. At New Campbcllton, in the 
( '»[iu Dauphin iii«trict, a seam one foot eight inches thick was discovered 
}iv Mi\ Ali'XJKKler llenderson in this formation, underlying the six feet 
sv:%u} tiUnit 40(1 feet, but here also it docs not apjwar to 1x5 continuous. 
Tlli^ Ht'iurv i^ jiwhably the equivalent of the Ingi'aham seam of the 
Hyduoj' nurtes !-ection. 



^ 
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III. The Coal Measures. 

The boundary line between the MillHione Grit and the so-called pro- Diviaion of tho 

. ^. . , ,. ., , ,. . MinstoneGrit 

ductive measures is a somewhat arbitrary one ; and by some the distmc- »ndGc»i 



tion may be regunlod more as a matter of convenience, for the purpose 
of description, than a< of geological importance. The distinctive 
mineralogical featui'es are, however, jieither few nor trivial j and the 
separation of the one set of rocks from the other is very important in an 
economic point of view. 

The southern limit of the Coal Measures is very frequently indicated 
by the occuiTence of great angular blocks of coai-se sandstone profusely 
scattered over the surface. Such loose masses are, in all cases, identical 
in appearance and in mineral character with the sandstone beds of the 
Millstone Cfrit, from which they have undoubtedly been derived. 

In viewing, at a little distance from the shore, one of the tine 
natural sections expo8e<l in the sea clitfs, as on Sydney Harlx)r, towanis 
the point where the millstone grit rocks give place to the productive 
mea.sm*es, the distinction is very stinking, and speaks to the eye with 
convincing effect. The uniform and monotonous grey tint of the rugged 
and uneven coai-se sandstones, stretching apparently indefinitely land- 
ward is abruptly replaced and relieved by a regular suci^ession of beds 
of every variety of color in re}>eatod alternations. 

I shall proceed to describe seriatim each of thete distinct classes 
of strata in the order in. which they are enumerated in the large 
sheets of detailed sections referred to at page 178 in the Eeport 
for 1873-74. The whole series coi'res}K)nds very closely, both in 
geological position and in cx>mposition with division No. 4 o^ Sir 
William Logan's Joggins* section. As the measures towaixls the upper 
part of the section in tbe Sydney coal field are cut off by the sea, the 
entire thickness is nowhere represented ; but on compai'ing the portion 
exposed with the corresponding portion of the Joggins' Se^'tion, it may be 
inferred that the thickness of the whole, — about 2,600 feet, — is appi-ox- 
imately alike in both cases. 

1. Argillaceous Sfiale. — These strata, together with the Arenaceous 
Shales (2), into which they pass by insensible gradations, and the red 
and green marls (3), from which they differ chiefly in color, and in the 
general absence of lamination in the marls, constitute upwards of one 
half of the total thickness of the measures. They no doubt originally 
consisted of fine mud, with more or less sand intermixed, and ai'c of a 
grey or bluish-grey color; the darker shiulo being due to the presence of 
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t^iirlMjuiasod scgfUible reinaius. Some of the beds contain much iron 
l>yfiteri ; nud nmkvly all are cbai-ged with argillaceous iron ore, sometimoa 
itj thill rwgulai* layers, but generally in spherical or ellipsoidal nodules 
or cone rat ions. 

The argiUaceouB shales, which have obviously been formed in quiet 
and fihiiUow ivnters, generally contain a vast vaiiety of fossil plants, 
chiefly- ferrj.4, their most delicate and fragile fronds and stems being 
beautifully proi^crved between the lamime of the shales. Of these 
tiio folliiwiug genera and species in the collection have been determined 
Fumii^tauUi. liy Dr JHiwsoii r — Siffillaria reniformis; S. claihraria; S. eminens; S, 
Lorwayana ( /V. 5.); Stigmaria ficoides; Catamites cistii ; Asterophyllites 
thnervi^ ; Annular ia longifolia ; Sphenophyllu7n(?);Cyclopterisfimbriata; 
Pinnutario (f); Neuropteris rarinervis; N. fleocuosa; N. loshii; N. auri- 
eulaiti ; QthntojftensScMotJieimii ; Sphenopteris latifolia; Alethopterit Serlii; 
Pecojitfris arbore^cens ; P. cyathea ; Lepidodendron ; Lepidophylhim (J); 
LepkktpKlmtm (?) , Cordaites horassifolia.* 

Many li'iuiks of erect and prostrate SigillaricHj and in some cases with 
thijir Stitjfnana roots attached, and growing into the coal seams, are 
found In tlic argillaceous shales; and these appear to be confine<l to no 
pHrticuIar ImnxauH. The finding of such fossils in certain sets of strata 
Bet*ms Lo be duo to the accidental circumstance of their having been 
expi^wLHl ill tliu .s(.!tnion8 at the time the latter were examined, rather than 
U} their tioii-necurrence in othei^s in which they were apparently absent. 
^^t»« Tlie tniiiks are scniietimes of great size, the kirgest observed being nearly 

five fee L in diuineter; the genei-al size, however, is from two to three 
imtf tho Im-k Wm\g converted into coaly matter, and the interior now 
cnnsie dug of stunlj^tone, carbonate of iron, or argillaceous shale. The 
fliiliiig of the »*tems is often beautifully preserved, and frequently the 
scars are visible. A remarkable specimen of a i*oot of one of these trees 
hi a veiy perfect utatc of preservation, has been described in the Report 
for lSt:i-71. pHge 179. 

Some f>f Hie l>eds of argillaceous shale ai^e very copiously charged 
with tt j^niall bivalve shell of the genus I^aiadites, associated with plant 
iTmains, -StieU lieis are generally of a peculiar greonish-gi'ey color. 

Thu argiiiaeguuH shales are not always pei-sistcnt; but often become 
aitiuai'i'otiK, uiul sometimes pass into sandstone. Occasionally, the 
libungti is my sudden as to give to the beds the appearance of being 



NaudllM &UiU«. 



* 'ni«iil^>vid l))«it li^' iiu nicaiiH cxlmiiMtK the flura ubscr\cil in tliebe beihi, but cumpritfcti uiily tiuch 
^mttni MiiU d|(uc:ici ii» M^ ri-jMubciitcU by goud Hpcciincne coIlecUxi for the luuDCUUi. 
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Stump and roots of Sigillaria Sydnenns^ from the roof of the slope at the 
Emery Mine, Cape Breton. The spreading roots extend from side to side 
of the slope, which is eleven feet wide. 



To face pasre 196. 
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faiiltod. ThiH api)earaiu'e is, however, due to a local cutUng-awa}' of the 
shalen, and a subeequent filling up of the dep]*e.s8ion by sand. 

3. Bed and Green Marls. — ^The term marl, as applied to the rocks of Red and gnm 
this class, is not in all cases strictly correct, an they are not always cal- 
careous ; but it is convenient as designating a set of strata, having a ten- 
dency to disintegrate or be resolved into clay or mud on exposure to the 

air. Sometimes the grey argillaceous shales partake of this character 
bat only partially and in exceptional cases ; while the red and green 
marls are almost invariably thus distinguished. 

Beds of this nature,generally of considerable thickness, are distributed 
throughout all -parts of the carboniferous series. The colors ai-e doubt- 
less due to the presence of iron in different states of oxidation. The pre- 
vailing color is chocolate-red or purplish ; the green tint occurring more 
irregularly, sometimes in streaks parallel with the be4ding, but moi-e 
frequently in patches diffused through the red marl, giving to the whole 
mass a mottled aspect. Occasionally these beds when exposed in a ver- 
tical clitf section, show throughout their whole thickness — ^which in the 
productive measures is usually from four to eight feet — ^a ridged and fur- 
rowed structure, as if from the effects, of lateral pi-essure. In rai'e 
instances, traces of plant impressions and Naiadites were found in these 
bods. Thej'^ often thin out and entirely disappear, o» pass gi*adually, on 
their strike, into grey argillaveous or arenaceous shale, and occasionally 
even into sandstone. 

4. Sandstones, — The sandstone beds constitute the most pi-ominent, sandstones, 
thickest, and most persistent meral>ers of this series of strata. They 

are very numerous, and are distributed throughout all parts of the 

formation, generally overlying each coal seam, with an interval of a 

few feet of argillaceous shale, but sometimes actually foi*ming the roof of 

the seam. They are probably in part, derived from the disintegration of 

the beds of the underlying ilillstone Giit; fi-om which, they are scarcely 

distinguishable, except by a somewhat softer texture, and deeper tints 

of yellowish and greenish hue. They are usually coarae and pebbly, 

especially towards their base, where, for a limited thickness, they 

sometimes assume the character of conglomerates. False bedding is 

very prevalent in the thicker and coarser-gi*ained strata, which are 

usually of considerable thickness, up to forty or fifty feet. Such beds 

are generally charged with casts of plants and much carbonized castic of fossil 

vegetable matter ; the presence of which is indicated by the darker ^*^'"'^'' 

color of the layers. The casts are generally too imperfect to determine 

the species to which the plants belong ; but, Calatnites^ OardaiteSj 
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Lepidadetub'oii, and Sigillaria, are obviously the prevailinjij genei-a. The 
0011(1 1 titmn point to a period of deposition in troubled waters; the trunks, 
i*t4jmft, and Itmves having evidently been drifted from a distance, and 
eonfn80<Ily mixed together. 

Ofl.ieat*u»» MMiiy of the sandstone beds in the productive measures are calcareous ; 

**" and j^ome ol' the thinner beds highly so. Such calcai*eous sti*ata ai*e 
generally fli^^^t^^y, micaceous, and very evenly bedded ; sometimes in 
oxtrejiieiy iliiii laminje, and occasionally npple-raarked ; circumstances 
indinitingduposition in shallow and comparatively smooth and tranquil 
watt^i*H. A bod of this description at Lloyd Cove, near Sydney Mines, 
has iurnishi^d, according to Mr. Eichaiii Brown, specimens of the foot- 
prints of ft land animal ; proving that it was deposited in a flat tidal 
estuary, (See Acadian Geology, "j^i^gei 358.) 

Ontf^rdByi. 5- Umierdtujs. — No fact in connection with the measures in this field 

is more strikingly manifest than the all but invariable occurrence, imme- 
diately under each coal seam and bed containing carbonaceous matter, 
of undtMTlaysj copioui^ly charged with Stigmaria ficoides. This fact, 
wifh refcrenn^ to the Cumberland coal field in Nova Scotia, and also in 
South Will OS, Avas long since esiablished bj' the elaborate researches and 
explorations of Sir William Logan. The beds designated a« underclays- 
are, for the most part, highly aluminous and siliceous, and form good 
tiret'hiys ; they merge by insensible gradations into the beds upon which 
they rei^t^ and are generally full of ironstone nodules. 

The Ihit knoss of the underclays varies from a few inches to eight or 
ten feet. Tiiese extremes, however, are very exceptional, and the 
average thickness may be stated at three or foui- feet. It is to be 
remtii'ke<i thut the thickness of the underclaj^s, and their richness in 
vegeliiide remains, appears to bear no proportion to the size or purity of 
the acenmpan ying coal seams. 

jt^pfkiK*, The rrKiits and innumerable rootlets of S%manVc constitute the most 

distincli\*e fnature of these beds. The roots spread themselves hori- 
zon tally in tlie beds, and sometimes intertwine. They are often flat- 
tened, and ronverted into sandstone. The rootlets are generally in 
ft carbonized slate, and penetrate the beds in all directions, but chiefly 
dr>wnw:irds. Stigmarice are not wanting in other beds of the Cocil 
Measm^Sj and are found in such conditions as to prove that they 
occupy the positions in which they originally grew. The Shelly seam 
(a poor cnni, and of small thickness), lying towaixis the base of the coal 
measures, rt^sls, however, directly on a six-inch band of fossiliferous 
limep^tone* succeeded by a stratum of argillaceous shale. No Stigmarim 
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were obsorred either in the limestone or in the whale, although in other 
cases in which limestone forms the floor of a coal seam, these roots are 
present. 

6. Lirnestones. — The Coal Mea8ui*es in Gape Breton are difitinjs^uirshed Limestones, 
by the occurrence of several thin bands of haixl, dark-grey, sometimes 

almost black, fetid or biturainoiiH limestone, generally so rich in organic 
remains as to appear entirely made up of them, but the presence of 
which can sometimes be inferred only from the peculiar o<lor which 
tlie i-ock emits when rubbed or struck. 

These limestone beds, of which there are about sixteen, var}' 
in thickness fmm half-an-inch to two feet ; in one instance a bed, 
of upwards of three feet, was observed ; but they do not generally 
^Kceed a few inches. They are, on the whole, remarkably persistent 
throughout the entire field, and thus, taken individually, afford valuable 
evidence in the identification of the several coal seams at distant 
inteiTals. It is to be observed, however, that both towards the eastern 
and western extremities of the field,, they seem to thin out and dis- 
appear, while towaixls the middle they attain their greatest develop- 
ment both in number, in thickness, and in the display of their peculiar 
characteristics. They are entirely absent in the upper part of the 
measures, as shown in the tabulated sheet of vertical sections. 

The fossils which they contain are identical with those desci'ibcd by Fo««iis. 
Dr. Dawson as occurring under similar conditions at the Joggins (sec 
Acaiian Geology, 1868, pages 173 and 181), and are of the following 
genera: Naiadites, Oythere, Spirorbis ; with scales, teeth, spines and 
coprolites of ganoid fishes.* The fish-remains are generally coated with, 
and sometimes entii-ely replaced by iron pyrites. In some instances, 
the limestone shows a well-mai'ked cone-in-cone structure, the cones 
l>eing at least an inch in diameter. 

In grouping for comparison, the various sections which have been 
measured in this field, (as has l)een done in the accompanying table) 
it appeal's that in all of them, especially those taken towards the 
middle of the basin, these limestone bands begin and terminate, at 
about the same horizons. 

7. Carbonaceous shales, — Beds of this nature are of very frequent Cftrbonaceous 
occurrence, interstratified with the argillaceous shales, and may be 
regarded as coai'se coals, intermixed with numerous thin layers of shaly 



* The flBh-remains, aooordlng to Mr. Richard Brown, belong to the followlnif genera : HoUtptuchius ; 
MegaiicktAtfs : PaUonisaus ; AtnblffptenM ; 9nd Oyrblepi*, See i^uarterly Jounial of the Geological 
Society of London, Vol. VI.. |wg« 132. 
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matter. Many of the workable coal seams inclose layers or bands of 
such shale, and also sometimes pyritous bands ; which, in proportion to 
their amount, t^nd to deteriorate the coal, and necessitate their removal 
by hand-picking, before it is sent to market. When such a layer 
occurs, however, near the bottom of a seam, it is of great pi*actieal 
utility for holing. 

Caonei coal. Such beds are sometimes of the natui'e of cannel, being compact, 

with conchoidal fractui-e. containing more or less calcareous matter, and 
passing into bituminous limestone. In such cases, they are chai'ged 
with the fossil forms peculiar to these limestones, in some instances, 
associated with plant remains. More frequently, however, the carbon- 
aceous shales are soft and laminated, and seem to be entirely made 
up of the matted leaves of CordaiteSy converted into mineral chai'coal. 
When beds of this nature occur apart from the seams of coal, they are 
invariably associated, like the latter, with underclays. They are also 
frequently underlaid by such clays, even when they occur in the coal 
seams, which are then considered dirty. The shale beds are usually 
very thin, mrely exceeding a few inches; but, as portions of the sti*ata 
which have been described as argillaceous shale, approximate in 
character to those now under notice, and jwj there is an evident 
gradation between them, it is sometimes difficult to separate them. 

In a few instances, the beds of carbonaceous shale are highly 
calcareous, and are so richly charged with fossils, as to lead to the 
conviction that these are the source of the lime which they contain. One 
such bed of calcareo-bituminous shale, observed at Low Point, near the 
Victona mine, is a complete mass of the small crustacean Cythere. 
There are also two highly chai'acteristic and very persistent beds of 
calcai-eo-bituminous shale, overlying two adjacent coal seams, which 
sei-ve as a most valuable guide in tracing the stinictui'e of the whole field. 
These beds which, in our sections, we have denominated Naiadites 
shales, appear to be composed entirely of these bivalves, distributed 
uniformly, and packed closely in layers in the planes of the bedding, 
gfving the shales, when broken, a corrugated appeai*ance. 

oo^ 8. Coal. — The pnncipal facts in relation to most of the workable seams 

of coal in Cape Breton have already been amply set forth (Report of 
Progress 1872-73, pp. 239-295), and a detailed description of the various 
seams then worked is given in a tabulai- form at page 291. It should be 
remarked, however, that the seams there enumerated and described, by 
no means include all those in this field, but only those of workable 
quality, above four feet in thickness, which formed actually, at the date 
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of the reiK)rt, the object of mining operations. In addition to these, 
several othei*8 of available dimenBions and quality, but not then worked, 
and a great number of 8maller neams, are included in the measures. 
These will be found specified and described, in their appropriate posi- 
tions, in the various sections here\^ith presented. 

In taking a general view of the mode of occuiTence of the coal seams Mode of 
in this tield, it appears that, although local variations are neither few the coai 
nor small, their similarity of conditions and persistency over gi*eat areas 
IK veiy remarkable. The disturbances which the strata have undergone 
are not of such a nature or amount as to occasion any great uncertainty 
in regard to the equivalency of the various seams at different points. In 
establishing this, however, a great variety of circumstances have to be 
taken into account, such as the quality of the coal itself, the position and 
character of the viivuniH partings^ or bands of shaly matter, the minei-al 
and fossil characteristics, and the thickness of the strata between the 
seams, as well as the manner in which the numerous folds and undula- 
tions have aftecte<i the general stru(;ture. 

In a few instances the coal seams are split by the gradual thickening 
of their argillaceous partings; but such irregularities, where they occur 
towards the centre of the basin, do not appear to be very persistent. 
Sometimes seams, which are of workable thickness and good quality at 
one place, become, from similar causes, unavailable at no great distance. 
In one instance, — that of the Block House seam at Cow Bay, and the 
Victoria seam at Sydney Harbor (which, I believe, ai*e identical), — the 
continuity of the seam is interiupted at intervals by masses of rock Remarkable 



similar to that overlying the coal. These curious rock masses ai*e ^^ °' * ^ 
described as follow? by Mr. John Rutherfonl, M.E., late Inspector of 
Mines for Nova Scotia, and now Agent for the General Mining Asso- 
ciation : — 

" Without exhibiting the slightest change in thickness or quality, the 
coal appears in some cases to terminate, as it were, against a wall of 
rock. On cutting through this, however, it is again found in its regular 
position, the planes of the floor and roof being unbroken, and the coal 
of its usual quality. 

" These interruptions — for they are not faults — ^\'ary much in thick- 
ness; in some instances they are only a few feet thick next the roof, and 
are thinned down to a wedge-like point near the bottom of the seam; in 
others they are much thicker, thirty-two feet of stone having been 
ptwsed through at one place. The wedge shape is a prevailing fonn, but 
it is inserted, if I may use the term, in the most iiTegular and fantastic 
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manner ; in Home places it is nearly vei-tical, and in others it is in an 
oblique jwsition. It is difficult to convey an idea by mere words of the 
variety of shapes in which these masses are found in the coal. Thei*e is 
genernlly near the roof a portion of the stone strongly slickensided, 
which gives it, when found in an angular position with the plane of the 
roof, the appeanmce of a fault; but in cutting thmugh it, the coal is 
fonivf on the other side, undisturbed. Not unfrequently pieces of coal 
are timnd imbedded in the stone; and it often happens, when the 
workman is preparing a hole for blasting, that he chances to drill 
into fiome of these, and the operation is much expedited in consequence. 
I may here state that although, when first met with, the stone is 
genera Hy so haixl a** to require the use of powder to remove it, it 
becomes^ in the coui-se of a few weeks, like moistened clay, and may 
he ensily squeezefl between the finger and thumb. 

*' An'^ther and a very striking feature is the detached pieces of stone of 
the same character as the larger masses. These ai*e generally near the 
latter, and are in various positions in the coal ; sometimes they are near 
the voof and sometimes close to the floor. 

'' Such are some of the principal features of these peculiar interrup- 
tions in this otherwise evenly deposited and undisturbed seam. How 
the^e Eitii+ses of stone have got into these shapes and jwsitions is a 
quefitlon of some interest; for, although we may readily assume, and 
with fkiniess, that the upheaval forming the anticlinal has caused tlie 
tilting of the northern edge of the basin, it is not evident how that 
movement could originate the peculiarities we have described. 

**Whcn my attention was first directed to them, I was curious to 
know whether any parallelism in their coui-ses through the seam could 
bo detected. Of this, however, I do not find sufficiently distinct indica- 
lioiiw tt» warrant any deductions from this feature as to their ongin; 
they range through it in the most in-egular manner, and are as variable 

in their length as in other respects There is little reason to 

doubt tliat these masses have been thrust or squeezed into fissures in the 
upper part of the seam ; in very few instances have they any connection 
with the floor. In nearly every case the thinnest part of the mass, — 
the w».lge-like point, — is near the bottom of the seam, clearly showing 
that the openings took place at the top of the coal-bed, as we see in mud 
ereeks in dry weather. 

*^ Thif presence of the detached pieces of stone in the coal may be 
aectmiiii'd for by the assumption of an unsolidified state of the vegetable 
matler of which the coal is composed, when the overlying bed was in 
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course of deposition ; and it is not at all an improbable 8uppo8ition that 
portions of carbonaceous matter might get mixed with the sedimentary 
deposit which filled the openings, and thus account for the streak of coal 
in the stone. The evidence of pressure which caused a movement is 
aftbrded by the smooth markings of the stone, which are more especially 

observable near the top of the seam 

" We can imagine disturbances affecting the underlying strata in 
such a manne»* as to cause the seam to be disturbed, so that the upper 
pjirt would be fractured and present openings which subsequent deposits 
would fill up ; but we should expect the floor of the seam to exhibit 
corresponding iiTegularitios. Such, however, is not the case ; from its 
southern crop to the centre of the basin the bottom of the seam is. 
regular in shape, and rests conformably on the strata beneath it, the 
plane of which is unbroken." 

In some of the worked seams, such as that at Sydney mines, the cleat, 
direction of the cleat, or cleavage of the coal, so important in its 
economical working, is obscuj-e, or rather there are no perceptible 
cleavage planes. In other cases, where most marked, they have been 
observed to coincide with the joints of the accompanying sandstones, 
and to be most prominent where the strata have been subjected to the 
greatest pressure. 

The coal seams are, for the most part, overlaid by a stratum of argilla- 
ceous shale, very frequently characterized by the occurrence of erect 
stems of Sigillaria^ often from two to three feet in diameter ; in one 
instance, such a fossil stem, nearly five feet in diameter, was obsei*ved. 
The spreading roots of these trees (Stigmaria) of wonderful regularity 
and symmetry, rest upon the upper surface of the coal. This is ek source 
of great danger in working the mines ; and many serious and fatal acci- 
dents have occurred from the falling in of these masses. 

Instead of the usual roof shales, the coal is often followed by sand- 
stone, as occurs at intervals in the workings of the Sydney main seam, 
in the Collins seam at Little Bras d'Or, and in others. A bed of sand- 
stone is almost invariably found to overlie the roof shales, at no great 
distance above the coal. This is so general that it often forms a useful 
i^iide in tracing the seams. At the Gowrie mine the floor of the seam is 
also sandstone. 

In the section at the north side of Sidney Harbor, one of the lower 
coal seams in the series, six inches in thickness, with a thin clay parting 
in the middle, is seen, at one place, to be separated along the line of the 
parting, by the root» of an upright tree, which have appai'ently forced 
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tlie layen^ asunder to the extent of six or ei^ht inches, and for several 
*e6l froi^i the extremities of the roots, beyond which the layers of coal 
agsin anite into one seam of the thickness first specified. In another 
Ini^tariee, where a large upright tree appeal's rooted in a coal seam, 
tlie lattor seems to have been actually bent down by the superin- 
eurabont weight, and at a little distance to have resumed its normal 
at ti tilde. ^ 

The general character and quality of the coal has already been given 
In the lieport of Progress, 1872-73, page 240. 
Tc»taJ tiiiitiber Talviii!^ the average of all the section^ measured, the total number of 

nad ttuiOciiisie: of i i . 

onii i*!iwi4«. Heams in the productive metusures, is twenty-four; of which six are 

three tln?t or upwards in thickness; and the total average thickness of 
c^oat niaj be stated at forty-six feet. 

The itpper j)ortion of the Coal Measui'es is developed only to a limited 
extent in the western part of the field. In the central and eastern part 
It \n entirely cut off by the sea. Its total thickness at Cranbeiry Head 
and a! Point Aconi, where it is most fully developed, does not exceed 700 
feet ; i t ctmsists of the usual alternations of shale, sandstone, underclay, 
aud coaL 

Sbctiotw. The sections given in this report, embrace the whole of tlie Coal Mea- 

siii-es exposed in the Sydney coal field, and with the foregoing descriptions 
w\[\ NQlticlently illustrate the nature and composition of the strata com- 
p*j«ing them. 

Subordinate Basins in the Coal Field. 

Tlie Huticlinal and synclinal folds, which have already been described 
ah aft'eding the whole coal field, are well displayed along the sea 
coast where the high cliffs afford great facilities for studying th^ir 
atriieture ; and also for working the coal seams. The gentle upwaixl 
slope u? the strata from the sea, causes the Coal Measures in the several 
fuldti io rapidly run out inland, and thus only the south-western extre- 
mities of the coal seams are found on land, while the remaining and pi-o- 
hub\y by far the larger portions must be sought beneath the sea. To 
what extent the sea area may be advantageously worked has 
(o Ije proved. At the Sydney and Victoria mines, the seams have 
alroijujv been followed and worked for considerable distances under the 



* Hjuij a^UUtionai interesting details in r^ard to the occurrence of fomil trees in these ttnia wiU be 
|oUH*l Ih Mr Richard Brown's papers in the TranravctionM of the Geological Sociefy of London^ alreadv 
refemul U> ; also in Dr. Dawson's Acadian Geology. 
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8e«i, with satisfactory results. In all of these workings the dip appeai-s 
to diminish in proportion to the distance fmm the outcrop. 
I shall now describe the subordinate basins fi-om east to west. 

TuE Cow Bay Basin. 

Cow Bay has already been described in the Eeport of Progress, CowB^y 
1872-73, pp. 277, 285. On its shores, some of the most impoitant coal 
seams of the entire field ei-op out, and for many years have formed the 
object of mining enterprise. Tliese seams have been exposed both by 
natui-al and artificial means, on the northern shore of the bay, which has 
agenend trend N. 40*^ E. ; wbile the axis of the basin bears N. 69° E., and 
the anticlinal axis between this and the next adjacent ba^nin to the west, 
runs N. 72i° E. On one side of the basin the strata dip N. 8^° W. < 8° ; 
and on the opj)Ositc side, S. 31^° E., < 35° — i2°. The entire series of strata 
(which does not, however, include the upper portion of the productive 
measni-es developed in other part^ of the field) is exposed within a 
distance of three and a-half miles, measured along the north shore of the 
bay. The avei*age breadth of the basin at the shore, between the out- 
crops of the lowest seam, does not exceed two and one-thiixl miles ; and 
it diminisbes gradually inland, until it terminates at a point about six 
miles from the shore, as proved by several crojvpits and bore-holes on 
the vaiious seams. 

On the southern shore, at Cape Morien, (^or South Head, as it is com- souUi iiMd. 
monly called), the extremity of a long projecting headland, which at 
the widest part is only thirty chains in breadth, some of the lower seams 
on the southern side of the basin cl-op out appai'ontly in the direct line 
fit)m their equivalents on the north shore, although with a considerable 
deflection of their strike to the east; thus proving the existence of an 
anticlinal in that vicinity. The coal scams and accompanying stratii, in 
their fm'ther course eastwai'd are cut oft' by the ocean ; South Head 
thus constitutes the eastern extremity of the coal field, as exposed on 
land. Some of the seams at South Head ai'c of workable thickness and 
good quality, and uj)on one of them a colliery has been established, 
which will be noticed in the sequel. 

The following is an abstract * of the sections in descending order, on 
the northern and southern sides of the Cow Bay basin respectively, 
commeneing at the axis which parses through the Block House mine. 



* The lections which follow are condeiisod frnm the larger detail oheeis referred to at page 167. They are 
also iUitttrated ou a finall scale, iii the sheet of KniU|)ed sections. 
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SECTION VIII. 

cow BAT BAfllN. NORTH SIDE. MILL BROOK TO NORTH HEAD. 

Dip South SlJ*' Boat <38J° (average.) 

FBBT 

8trKtH^ ^udstone and shale 

BLrK3E H0U8I SbAM: 

Top coal 1 

Good coal 3 

Gnod coal (holing) 

Farting ' 

Good coal 4 



IN. 


KBKT. 

109 


111. 
9 









9 






3 













2 


9 
8 


2 

6 







310 






1 







35 


9 







9 




94 






Stratu 

Coal * 

Strata, chiefly red and green marl, and sandstone 

OOALfDO 

StT«tA. 

(■oAt luid clay 

Stmtaj rhicfly grey sandstone 

('oAt. iK-), overlaid by calcareo-bituminous Naiadites 

Hlifik* 3 2 

f^tttita, vvith a thin band of calcareo-bituminons shale at 

biiKt' 118 

McArLAv Seam: 

Cf n\lj said to be 6 

A rgUlaceous shale 9 

CoitL 1 

7 9 

8tmta, sandstone and shale 215 10 

SpENtifeR Sram, (probably) : 

Coal said to be 5 

Strata 12 7 

Coal 10 

Stmta 61 10 

Cnrboniicuous shale and clay, in alternating thin bands* 3 2 

Stnita 2b 7 

Coal. 

Coal 1 

A ri^;] Uaceous shale 2 

Cmil * 2 

Clay 3 

Coal 1 



2 7 

fitrattt 47 11 



* Tllltf \h probably the equivalent uf the McKury Skam, uu the other side of the basin. 



b 



purr. 


m. 


mr. 


w. 





1 









6 






1 


4 









3 









10 










3 









180 









1 


4 




1259 


oj 






32 


6i 



REPORT BT MR. CHARLES ROBB. 207 

Coal. 

Carbonaceous shale 

Argillaceons shale 

Coal 

Clay 

Coal 

Strata, estimated in part Dip < 42° (Millstone Grit). 
Long Bbach Seam. 

Coal, thickness variable 

Total thickness of strata 

* « " coal 

From the ]joint where the above Huctioii terminates, to the anticlinal 
axis sepai-ating the Cow Bay and Glace Bay ba«ins, a distance of upwardH 
of half a mile, the rocks are, for the most part, concealed under the 
low flat expanse of Lon^ fieach, beyond which they reappear, with 
greatly diminished dip; consequently, no exact measurement or esti- 
mate ot the thickness can be given. The rocks underlying the Long 
Beach seam, as well perhaps as part of the above section, belong to the 
Millfitone Grit. 

The section on the south side of the basin, from its axis in the work- 
ings of the Block Hoase mine, and in descending oi-der is as follows : — 

SECTION IX. 

cow BAY BASIN. SOUTH 8IDB. MILL BBOOK TO HBAD OF COW BAT. 

Dip North 8}° West < 8°. 

KKR. IN. 

Strata : sandstone and shale as before 109 9 

Block Housx Sbam: 

Coal : details of section as before 9 2 

Strata 9 6 

CoAt. 4 

Strata 275 10 

Coal (D.)— traces in concealed interval, probably 1 

Strata 107 

CoAL(E.)— 1 to 2 feet* 1 6 

Strata 30 3 

Coal and clay 7} 

Strata 129 8 



* Thitf tHHUu i8 two feet six iuch<w thick in th« new «haft at the Oowric luiac. 
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VqAuIiAY Seam : fkbt. in. fsr. ik. 

Cwal 2 2 

Clay 0} 

Owl 2 8J 

4 11 

Strata 187 9 

Uppfctt Spencbr SsAJf. 

BliHle with coal streaks 10 

Ccml 9 

fihale with plants 2 J 

Ckiftl 2 

Grey argillaceous shale 2^ 

LVml 'Vj 

Durk-blue shale with plants 4 

Go*l 7 



Struts with a thin coal seam and much carbonaceous 
matter 

LowKR Bpinckb Ssam. 

CJoal said to be 1' 8" to 2' 4' 

Stmt*! oonccaled 

Vi}M mid to be seen at low tide on the reefs 

Sinitii concealed 

MtrKrav Skam? 

rjoAl, irregular 6' to 2' 2 " 

HtfJiUi {'oncealed 

CoAL^ HJiid to be visible at low tide 

iStratiL concealed 

Rtmta, cut in boring near Black Brook 

LuNi? Beach Sbam. 

I'lml 



8i 



2 





7 


10 





8 


56 





1 


4 


15 








6 


215 





23 


7 



Total thickness of strata 1205 

" " coal 28 2 J 

The sections, although not exac^tly alike, are sufficiently near to 
e?*lAliliwh the identity of the principal seams on the opposite »idc8 of 
tho htmm. The lower part of the last section, from the Spencer seam 
flo\ni\vani, is veiy imperfectly seen on the north side of Cow Bay; but 
on the ^/}Jposite shore, at South Head, as formerly remarked, the name 
i*trata art^ well exposed. Here, commencing at the bill of the Head, an<l 
at a]M>iiit a little above the horizon of the McAulay seam, the following 
sccImhi i-^ exhibited: — 
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SECTION X. 

SOUTH HBAD, COW BAY. FROM TBB HBAD WUTWABD. 

Dip North 30^ Etut^ < 4P Ift'. 

nutr. ur. n«r. iir. 
StraU 87 4 

Coal 8 

Strata, nnderclay and carbonaceoiu shale 1 9 

MOAULAT SlAM. 

Coal, good 1 » 

Coal, pyriioos 10 

Clay 8 

Carbonaceous shale 1 

Coal 4 

Carbonaceous shale 1 

Underclay 4 

Coal 1 2 

Carbonaceous shale 2 

Coal 1 2 



Underclay and argillaceous shale 

Carbonaceous shale' 

Coal, coarse • 

Strata 

Coal, very ih*egular, average thickness 

Strata ". 

Coal 

Clay , 

CoAL) with sbaly bands 

Underclay 

Coal, carbonaceous shale and clay in alternating thin 

bands 

Underclay and argillaceous shale 

South E^ad Sbam. 

Coal 3 4 

Clay 2 6 

Coal, canneloid 2 



10 


3 


10 


6 





2 





6 


201 


H 





10 


33 


7 


1 


3 





5 





5 


2 


2 


1 


5 


7 


2 



7 10 

Strata 68 6 

MoBdrt Sham. 

Coal and carbonacecyis shale 8 

Dark-green argillaceous shale 3 4 

Coal 3 



14 



ill tbtf Htmta. 



. ... ^ 
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mr. IX. 
Strata. 67 4 

Coiij ooeu-wj 1 6 

Stnita, with two thin beds of carbonaceoas shale 80 

CoAi, with thin clay band 2 7 

UtidcTi! Lay and argillaceous shale 11 

Coal and carbonaceous shale 7 

Strata 114 8 

Carbi>nH€t!{ia8 shale passing into ooal 2} 

Dark'bluti argillaceoos shale 3 

CoiJ. J 3 

Strate.. 26 4 

CoALj V triable thickness, average 4 

Undc^rclay and argillaceous' shale 5 

Coal 1 

Strata - 37 

Coal and carbonaceous shale 6 

3tratu, ij losing with a nodular calcareous band 4 

Total thicloiess of strata 785 2 

do do coal, 21 6} 

Thiw aeetiim at iUj base connects immediately and confonnably with 
that given at page 176 as the section of the Millstone Grit onMira Bay. 
The nujwt i-emarkable difference here consists in the abrupt titinsition 
i'wm grey Hi-giilaceous shale and sandstone, with a gi'eat profusion o^' 
tarbonacorms beds, to red and green sti-ata, almost entirel}^ devoid of 
mich beiis. 

lii all the sections of the productive measures at Cow Bay and its 
vicinity, wltliough calcareous matter is not entirely absent, it is verj' 
Sjmringly distributed, a I'emai'kable exception to the general rule in this 
eoul ticld. There are, however, two thin beds of calcareo-bituminoos 
Naiadites nUale, over two of the coal seams, and an impui-e nodulai* 
iimowtojjc at the base of the last section. 

Ill compai ing the section last given with those on the north side of 
Cow Bay, it will be observed that, although there is no strict accoixianee 
in d^t^jln, tlie discrepancies are notgi'eater than may be observed in other 
pai'ts of the field where the continuity of the strata is unbroken ; and 
although the coal seams are much more split up by clay and shale bands 
at .South Head, yet the total quantity of coal, the approximate distances 
between the seams, and their geographical position in relation to their 
strike, a]?peiu' to justify us in assigning to them the equivalency noted 
in the sections. 

ColUerk^ in Uie Cow Bay Ba^n. — Oi> the north side of this basin, the 
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only collieries which have hitherto been established, are the Block 
HouBe aud Gowrie mines ; fall descriptions of which have ali-eady been 
given. (Report for 1872-W, pages 276, 286.) Since the date of that 
report, the pier or wharf at the Block House mine has been enlarged and 
strengthened, so as to give gi"eatly increased facilities for loading, and 
security against storms. 

At the Gowrie mines, a new shaft has been sunk about three quartens Oowrie mines, 
of a mile from the Odiorne pit, to cut the seam at the depth of 250 feet, 
on the extension of the north-west levels. It has been provided with 
all the requisite machinery and appliances for hoisting and pumping, 
and is connected by railway with the old works, and with the wharf. 

Near the exti-emity of South Head, a colliery was established about ^^"J'J*^ 
ten years ago, to work the South Head seam ; the land area of which 
nnderli^tt about fifty acres. This seam is of considerable thickness, 
but irregular, and much mixed witli shale and clay bands, and with 
Impure and pyritous coal. The upper portion, however, three feet four 
inches in thickness, is of good workable quality. 

In the earlier stages of the operations, the coal was worked by a 
slope from the cro]>, and a level or drift from the shore ; but in 1866, 
when the lease became the property of a New York company, a vertical 
shaft was sunk — ^seventy-one feet in depth — to cut the seam about 
eighty yards from the cix)p, and considerably further inland. Fi'om the 
bottom of the shaft, a drift has been extended ninety yaids to the dip, 
and levels di*iven about 150 yards, connecting the shaft with the fonner 
workings. The coal has been extracted, both to the rise and to the dip 
of the shaft ; the bords being driven sixteen feet wide. Two steam 
engines of ten-horse power each, were employed at the sui*face for 
pumping and winding ; and a light railway, a little over half a mile in 
length, was employed to convey the coal from the pit^mouth to a 
shipping wharf farther up the bay. This wharf, on account of its wharf, 
exposed situation, has hitherto proved incapable of resisting the severe 
storms, and especially the pressure of drift ice, to which it has been 
exposed ; conse<iuently, the operations at this colliery have been inter, 
mittent, and were suspended at the date of my visit. 

During the time it has been in operation, about 7,000 tons of coal, or an 
average of about 1.000 tons a }'ear, have been raised, and for the most part 
sold. The c/>al is of excellent quality, remarkably hard and compact, 
and capable of withstanding exposure to the weather. As there can be 
little doubt that the seam may be worked to an indefinite extent under 
the sea, as well an on land, and as the overlying scum, which is jjiobably 
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also workable, will be accessible in this way, this miniDg property, 
from its advantageous position in other respects, must prove very 
valuable when the difficulty — which seems far fi-om insuperable — in 
regard to a shipping place, is overcome. 

Ths Glags Bay Basin. 

Comparison of The anticlinal axis separating the Cow Bay and Glace Bay basins, 
and the skirts the northern shore of Cow Bay at Cape Percy, or Noi-th Mead. 

'^ ' The opposite dips on either side of this axis ai*e visible in the precipitous 

cliffs at and near the North Head ; where the sti'ata also afford evidences 
of an inconsiderable fault. 

The Glace Bay basin presents a stnking contrast to that of Cow Bay, 
the latter being comparatively narrow, with steep dips on one side, 
while the former is wide, and ha« uniformly gentle dips on both sides. 
The axi» of the ti'ough mns in a coui-se N. 60® E., or about twelve degrees 
farther to the north than the -anticlinal axis ; and it is cut off obliquely ' 
by the shore line in a direction nearly at nght angles to that of Cow 
Bay. It is also ti^aversed longitudinally by the two parallel valleys of 
Great and Little Glace Bay brooks. Great Glace Bay brook widens into 
an extensive tidal lake or lagoon ; and the direction of both valleys 
coincides with that of the north shore of Cow Bay, As there is no fault 
or break in the continuity of the strata throughout the entii^e basin, 
the valleys are obviously due to denudation. 

This basin embraces, in addition to the beds exposed in that of Cow 
Bay, 610 feet of sti*ata, overlying the^ighest of those last named ; and in 
these upper beds includes besides several minor coal seams, one of very 
great importance — the Hub seam — the highest workable coal seam in tho 
series in this distinct. The Hub seam, in so far as regards its land area, 
underlies a superficial extent of only 150 acres, at the extremity of thb 
promontory of Table Head and Burnt Head. The next underlying 
workable seam, — tho Harbor seam — the equivalent of the Block House 
seam of Cow Bay is also very pai^tially exposed on land, having an 
available area of 2,343 acres. These two seams, being cut off by the sea 
on* either hand, in the direction of their crop, as well as to the dip, pre- 
sent on the map the appearance of segments of concentric circles ; as do 
also the underlying seams and accompanying strata. The latter, how- 
over, continue their course on land in an easterly direction, and in a 
sti'aight liue (with \Qvy slight undulations) for a distance of about seven 
miles, as fai- as North Head ; and are niiore or less exposed throughout 
tliat distance. The Phelan is the next groat seam, underlying the 
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Harbor Ream. In this basin it has been worked at the Bridgeport, 
Reserve, Caledonia and Clyde mines. It represents the McAulay seam 
of Cow Bay. 

The attitude of all the seams in the Glace Bay basin (extending for 
a length of about twelve miles), as ascertained by careful measurement, ^"•'JjJ . 



and recorded on the map, is a srti'ikrng proof of the general regularity of ***• '^^ 
deposit and absence of faults which characterise this district. «»^t^ 

The following section shows that there is, however, a considei'able 
thickening of the beds between the several coal seams, as they are traced 
eastwards. 

SECTION XI. 

flLACl BAT BASIN. TABLB HBAO TO NORTB HEAD. 

Dip North, < 6° 12 . 

PRR. Iff. PBKT. IN. 

Strati^ 99 6 

Coal, good '..... 1 

Strata, chiefly aigilloceooB Bfaale 56 

Hub Siam. 

Coal 10 

Clay 0| 

Coal "0 3 

Clay 1 

Coal, good 5 « 

Splint or coarse coal 1 

Coal, good 3 



9 9} 



Strata 20 

Cabiobl Siam. 

Coal, cannel 1 

Carbonaceous shale 1 

Coal, cannel 8 

Coal, bituminous 6 

Clay , 1 

Coal 8 



1 8 

Underclay with coaly matter 5 7 

Coal (cannel) and carbonaciH>U8 shate with clay ....... 8} 

Strata, with cannel-slate, and calcareo-bituminous shale 1 03 

Coal, cannel-8late,calcareo-bituminoas shale and clay. i 9 

a. Strata, including one very thin non-persistent coal 38 

Coal, good 3} 

Strata 75 6 
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COftl, bituminous 1} 

Tmpure caunel 7 

h, StnitA, with many foBsiliferous limestone bands 

HAimou Seam. 

Coal 2 

riiij, 0} 

Coiil, good 5 

^tmui 

CtiAL ifcnci clay in three bands 

StiiitHj with fossiliferous limestone beds 

C-ftAt . , . , 

Sii utH, mth one fossiliferous limestone bed 

Coal . . ., 

Stntti 

Coal, tiirbonaceous shale and clay 

StruU 

Coal Hiid carbonaceous shale, in three bands 

Strata 

BOI'TUILLIEB SkAJI. 

Ctwilj cannel 11 

OhhI, good, bituminous 1 1 

ITndtfrvlay and shale 

COAI*. . * 

S^lmtA. with fossiliferous limestones and Naiadiiet shale 
rU the base 

f. Back Pit Seam. 

L\j<U 

Strtitdi. , ,, 

J. Phklan Sbam. 

foul 

Stmta 

Ct>a( and carbonaceous shale 

Ktrflta ', 

Co At »ii4J carbonaceous shale with fossils 

Strtttn 

Co At ttfid clay in three bands 

Stmttt 

Bos^ <m Emxrt Sram. 

Vm\ 3 4 

Clar 2 

CniiL..... 2 




118 



69 



8i 
9 



5 


2i 


21 


10 


1 


7i 


148 


31 





2J 


57 


3 





7 


20 


6 





10 


27 


1 





3 


20 


9 


2 





4 


4 





7 



2 





112 


9 


7 


3 


58 


10 





6 


63 


5 





8 


26 


4i 





7 


37 


10 



k 



mr. 
30 


IX. 

2 





10 


33 


li 


3 





15 


9 
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Strata 

Coal, cannel, good 

Strata, chiefly massiTe sandstone 

CoAi. and shale in nine hands, a very variable seam 

Strata, very rich in vegetable remains 

McBcBT Bmam, 

Goal, clay and carbonaceous shale in eight bands . . 
Strata (Millstone Grit), including one very massive 

sandstone, 100 feet thick 

Coal 

Underclay and arenaceous shale 

DlSTT SlAlf. 

Coal 

Strata 

Coal, chiefly cannel, and underclay in three bands 

Strata 

LOBWAY OB GaBOIVBB SbAM. 

Coal, canneloid in part 

Strata 

Total thiclcness of strata 

« " coal 

The continuation of thiH section downwaixi (an abstract of which is 
given at page 181), is in rocks which, like those in the Cow Bay sections, 
are chiefly distingaishod fi-om those above enumerated by the preva- 
lence of red and green sandstones and shales, and the extreme irregu- 
larity and poverty of the beds containing carbonaceous matter. 

The following explanatory notes refer to the above section : 

(a.) At this point, in the section, the fossiliferous limestone beds com- 
mence, none being found above it. 

(6.) The following section, obtained from a careful record of the sinking section of the 
of the new or Sterling Pit, at the Little Glace Bay mines, embraces all 
the strata comprised within a thickness of 234 feet, immediately over- 
lying the Harbor seam. Elevation of pit mouth above the sea, eighty feet : 

Surface soil and clay 14 9 

Blue argillaceous shale 13 6 

Red marl 4 2 

Sandstone. 7 

Blue argillaceous shale 6 6 

Sandstone 5 7 

Blue argillaceous shale 6 2 



175 


3 


1 


6 


9 


6 





li 


23 


7 


3 


H 


8 





3 





36 


1 


1574 


7 


50 


4 
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nm. IK. 

Red marl, with brown streaks 3 6 

DArk-bljje sandstone 6 

Btue lirgUlaceous shale 8 

Mixed Argillaceous shale and sandstone 5 1 

High]} calcareous, bluish-gprey sandstone 8 

Fntclftf 6 

bamUUme and argillaceous shale 10 11 

Calcart o-bituminous shale ; Naiaditet^ fish scales, kc 2 

Finf.> IjIuo sandstone and shale in bands « 8 2 

Cii]Lur4.'0-bituminou8 shale ; shells and coprolites 4| 

Fmo-grained bluish-grey sandstone 2 5 

Fiftelfty. 2 

Snndfjtone with nodules of chert 6 11 

BUA:k or dark-blue argillaceous shale with Naiaditea ; sometimes a 

limeutone, or impure cannel 1 

Argillnceous underclay 4 

Sandtjtunu ' 1 1 

Argillaceous shale 3} 

Saudiitone 1 6 

ArgillacGOUS shale 2 

Sandstone 7 

ArgiHjiccous shale 1 11 

SoiidHtiine 1 6 

Blue lugiilaceous shale 1 5 

Black or brown argillaceous shale 4 1 

SandMone 8 

BliiiPh argillaceous shale 2} 

Dark-blue argillaceous shale 13 6 

CalciLruo-bituminous shale; iVaiacIi^.... 1} 

Sand»<tane 4^ 

Ca1can>o-bituminous shale ; Naiaditea 2 

SiLiidKtQne 2( 

Blue argillaceous shale 10| 

Sandtstone 7 

Dai k-l I lue argillaceous shale 1 6 

Sandstone 4 

BIul' argillaceous shale 1 

Calcarco-bituminous shale ; Naiaditea and fish scales 8 

Grey .^atldstone of rather coarse grit 1 7 

Btuii Hrgillaceous shale, ironstone nodules 18 6 

Light-bluish grey, calcareous sandstone ; quarried at McPherson 

Pniat ; makes a good building stone 21 7 

BlttK argillaceous shale 1 4 

Satidfitane 2 8 

Argillaceous shale and sandstone in bands 8 

Impure cone-in-cone limestone 6 
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nDrr. m. 
Light blue and grey, fine-grained sandstone, in wedge-shaped masses 

(« Liver-rock ") 2 8 

Argillaceous shale and sandstone 2 2} 

Coarse-grained grey sandstone 6 7 

Mixed argillaceous shale and sandstone 13 3 

Hard grey calcareous sandstone. 10} 

Calcareo-bituminous shale (NaiadiUij kc.) 7 

Hard, brown sandstone, (lenticular) 10} 

Dark-blue limestone ; shells, coprolites and fish scales 5 

Mixed argillaceous shale and sandstone 6 2 

Harbor Siam : 

Coal 6 2 

240 2 

(c.) The Back Pit seam, as Rpecified in the general section, is given from 
Tneasurements in the cliflfe on the south side of Great Glace Bay. The 
section of the same seam obtained in sinking the engine pit at the Cale- 
donia mine, is as follows : — 

FEW. IH. fin. 1*. Section of the 

Coal 1 4 BackPltteun. 

Carbonaceous shale 2 

Coal 8 

Fireclay 1 

Coal 2 6 

4 9 

(d,) The Phelan seam is six feet two inches thick at the Boscrve mine ; 
eight feet at the Caledonia mine ; and six feet six inches at the Clyde 
mine. 

(e.) The Ross or Emery seam is very variable in thickness, showing, 
even in the limited extent of the workings at the Emery mine, a differ- 
ence of one foot ; being four feet nine inches at the west, and five feet 
two inches at the east end c^ the main level. The section of this seam 
is from a boring on the sea shore at Schooner Pond mine ; that in the 
.general table of worked seams (Report for 1872-73, ^age 291) was mea- 
f^ured in the slope at the same mine. The following are sections of the 
same seam at two different points still farther east : — 

IA8T BiDfe or gOHOOKlR POHD. 

rwn. m. Sections of the 

Coal, good..: 1 1} Ross or Emery 

Coal and clay 3 J 

Clay 7J 

Coal 2 

Clay OJ 



seam. 



fll8 OEOLOGTCAL SURVEY OP CANADA. 

PKBT. IV.* 

Coal 1 

VUy 0} 

Coal, good 2 

C1fty, parting — — 

rml 5 

rjay, parting — — 

Coal 2 

L lay OJ 

Coal 1 5 



Total thickness 6 4} 



NORTH HEAD OP COW BAT. 

nwr. IN. 
Coal 1 9 

CoftI, impure canael and clay 3 

t'liderclay, argillaceous 2 6 

Coal 10 

CJay, parting — — 

Oarbonaceous shale 2 

Coal 4 5 

Total thickness 9 11 

Tho rtortion of the measui-es in the Glace Bay basin at the north- 
woHtei'Ti or Bndgoport side, commencing at the same point as in the 
piovioiif^ Hcction, is as follows: — 

SECTION XII. 

GLAOI BAT BASIN. TABLI HBAD TO BBIDGIPORT. 

Dip North, 85« Eoit, < 3^ 

ravr. or. 
i^trat^f as in the previous section 99 6 

CoAi. 1 

Strain 64 6 

Coal, slaty cannel and carbonaceous shale, with much 

calcareous matter 2 3 

fluB Wbam: 

Cool, section as in Table, (Report for 1872-3) 9 4} 

Stmta., 26 1 

^j Cakn-el Siam : 

Coal, cannel 1 2 

V*^f ordinary bituminous 9 

1 11 
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purr. w. 
Coal, clay and carbonaceous ahale, in eleven bands. . . . 

Strata 

Coal, good^ 

Strata, chiefly red and green marl and shale 

Coal, shaly, impure*cannel 

Strata, with many fossiliferoas limestone beds 

Coal 

Strata 

Coal, good 

Strata 

Coal, impure cannel 

Strata, chiefly limestone in five beds 

b Habbor Sbam : 

Coal, section as in Table, (Report for 1872-73) 

Strata 

Coal, clay and calcareo-bitnminous shale, in nine bands 

Strata 

Coal, impure cannel 

Strata ; much fossillferous limestone 

Coal, carbonaceous and argillaceous shale in three bands 

Strata 

Coal ; impure slaty cannel 

Strata, with a limestone band at the base 

BOUTHXLLIBR SbAM : 

Coal, not well seen 

Strata, partly concealed, probably a thin coal at top. . . . 

Back Pit Sbam : 

Coal, long reed 1 lo 

Carbonaceous shale, pyritous 3 

Coal, good 1 11 

4 

Strata 49 6 

Coal 1 

Strata 26 

Coal, carbonaceous a(hd argillaceous shale in nine bands 2 2 

Strata 6 7 

c Philah Sbam : 

Coal 3 

Clay 4 

Coal 1 5 3 



raw. 

1 


In. 
9 


17 


n 





4 


89 








9 


89 


1 





6 


14 


3 





2 


99 


10 


1 


8 


2 


10} 


6 


1 


IT 





3 


H 


124 


10 





2J 


76 


3 





6 


14 


3 





6 


6 


8 


4 





92 


1 



Strata, with some fossillferous limestone beds. 

Coal and clay, in seven bands 

Strata ; one limestone bed, rich infossils 



8 


7 


47 


2 


2 


3 


68 


8 
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rf Ross OR EinsBY Seam : ki 
CittiX 

Strata, mostly concealed; probably a coal s^tm, the 
p-quivalent of the MoRimr Seam, occurs here 

Coal, roarse, carbonaceous shale and clay 

Stratiij chiefly sandstone (Millstone Grit) 

L0UW4Y OR Gardiner Seam. 

Coal , 

Clay 

Coal 

Strata 

Total thickness of strata 

Do. do. coal 



EST. 


IK. 


mr. 


nr. 






1 


8 




• 






• 




169 


9 






2 


5 






107 





4 


9 









6 









. 6 










5 
63 


9 









1,407 


11} 






51 


lOi 



Cdiinol c<>ftl. 






The jiteeise point in this section, at which the Millstone Grit gives 
ptac't^ 10 the productive measui'es, is by no means clearly established ; 
but it ]ii believed to be approximately as here stated. It will be 
obyet'VxHl, on comparing sections XI and XII, that although the total 
tliifkiH'S8 of coal on the north-west side of the basin is a little in excess 
or ih;it on the opposite side, the * a^i'egate thickness of sti-ata in the 
luLtt^r, \h lt3 feet more than in the former; and this excess of thickness 
iH (iirttt*ibuted nearly proportionally, in the intervals between the Hcveral 
fOal seams. 

Tho following explanatoiy notes refer to Section XII. 

(a:) Cannel seam, — The occurrence of cannel and canneloid coal in this, 
and in -ome of the other ba**in8, has been frequently noted. Prom the 
i^oiicrul presence of obscure fossil forms, of a brackish-water type, includ- 
ini^^ ti^^li scales, teeth, coprolites, Cytherej&Q.,,sj\d from the large proportion 
tif tariliy impurities associated with such beds, ©r. Dawson has 
.^u.^gi>sted that they owe their origiii to the accumulation of fine 
voi^otnhle mud or muck, in the sliallow ponds and, lagoons of the carbon- 
ifiiijus period. They are generally too thin to be profitably worked; 
JiuL ill this instance it may be otherwise. It is the most impoi-tant 
cannel coal that has been obsei-ved in this field, and attempts Were made 
ofi a KiTiftll scale, several yeai-s ago, to work it; why these wore aban- 
lione^i. I am not aware. 

All analysis of the coal was made by Professor Henry How, of 
Wiji Uor, N.S., which, together with his accompanying remarks, ai-e 
htTc jvfiioduced : — 

" A fipecimen from an eighteen inch seam at Little Glace Bay, had 
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the appearance of cannel coal; gave a brown powder, and brownish- 
black streak; buimed alone when well heated in a flame; in a closed 
tube gave much volatile matter, and left a rounded swollen coke. 
Proximate analysis gave : — 

FBR. n. 

Moisture 83 

Volatile oombustible matter 30 07 

Fixed carbon .* 44 42 

Ash 24 68 



100 00 



Sections of the 
Harbor seam. 



"The amount of ash here, though considerable, is smaller than that in 
the well-known Scotch cannel from Capeldrae, which gave, according to 
Fyfe, 2540 per cent. The volatile combustible matter is evidently high 
enough, in proportion to the fixed carbon, to mark the class of minerals 
to which the specimen belongs." 

(6) Harbor seam, — The sections of the Harbor seam given in the 
general table in the previous report, are measured in the working pit« of 
the International and Little Glace Bay mines respecftively ; while that 
given at page 214 of this report, is taken at the sea shore, near McPher- 
8on Point. They exhibit no great vai'iation in thickness or quality ; and 
this seam and its equivalents in the other districts, may be regarded as 
the most regular and valuable in the entire coal field. 

A representative sample from the International mine, at the depth of 
100 feet, was analysed by Pmfessor Chapman, of Toronto, and gave : a •! ^ b 

Profeeeor 
PKirr. IN. Chapman. 

Moisture 87 

Volatile combuetible matter 36 41 

Fixed carbon 68 66 

Sulphur trace 

Ash 6 16 



100 00 



(c) Phelan seanu — The section of the Phelap 9eQm given above, is 
that affonled by the sea cliffs at Bridgeport. At the distance of half a 
mile from the shore, in the main level of the old Bridgeport mine, the 
shale parting bad inci'eaaed in thickness to twenty-eight feet ; and in a 
borehole, 300 yards to the dip of the level, it was found to be only 
fourteen inches thick, the upper bench of the coal being three and a 
half feet, and the lower, six feet in thickness. 

{d) Boss seam, — ^The remark already made with regai*d to the irregu- 
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larity of the EorsB seam is confirmed by the last Boction ; it is foiuid 
at and near the Bridgeport shore to be only one foot eight inches in 
thickness ; while, at the Emeiy mine, not quite two and a-half miles 
distant to the east, it is tour feet nine inches and five feet ten inches at 
the west and east ends respectively. 

irregniArities These irregularities of the coal seams ai-e greater in the lower seams ; 

^^wams. ^^^i consequently, considerable difficulty has been experienced in ti-acing 
the Lorway or Gaixiiner seam, and that immediately overlying it* In 
sinking the west pit at the Lorway mine, the following section occurs, 
which it is difficult to reconcile with either of those given above : 

SECTION XIII. 

# LORWAT WEST PIT. 

Vip NoHh 25^ Etui < 5°. 

FBKT. IK. FIWT. IS. 

Bluish grey sandstone 10 

Bluish argillaceous shale, with partings 7 

DiBTY Sbam: 

Coal 5 

Carbonaceous shale 6 

Coal 3 

Clay 1 

Coal 6 

Clay with coal pipes .• 2 8 

Coal 1 

Argillaceous underclay 5 

Clay, and fine-grained coherent sandstone, with ironstone * 

nodules 2 10 

Grey argillaceous shale 13 3 

Blue argillaceous shale 6 6 

LoBWAT Seam: 

Coal 1 7 

Clay 1 

Coal 1 10 

Clay Oj 

Coal 6 

4 OJ 

Total thickness of strata 54 0} 

" " coal 7 9 



* At the date of my previous report— 1872-73— containing detailed descriptions of the various colHenes 
in operation, there seenied reason to believe that the coal seam worked at the Gardiner mine was distinct 
from that opened in the Lorwav mine, and underla)' it at a 9onsiderab1e depth. Siibnequent investif:^- 
tions, however, seem to establish their identity. It may be here also explained that in the fomirir report 
the statements jrlvcn in several instances of the thickness of strata between the various seams do n<»t 
accord with tho«e in the sections now driven. In all such case4 the latter are to be r^;iirdod as cornx-t ; 
bdni; based upon actual mcasurcinents of the several beds, while the former wore wUmatod from ani^ks 
of dip. 




anticlinal. 
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It may here be mentioned that it is atateci on good authority, that at 
the Gaitliner Mine, in the immediate vicinity of the engine shaft, 
although appai*ently not cut in sinking that shaft, there occurs a series 
of strata of coal and clay in thin bands, with an aggregate thickness of 
five feet, overlying the Crai-diner seam, at a distance of thirty-foui* feet. 
This coal gix)ap would represent the so-called Dirty seam of the above 
section, and bring all the facts into neai' accordance with those observed 
in other parts of the field. 

As regards the collieries in the Glace Bay district, there are no facts 
to be noted in addition to those already given in the Eeport for 1872-73. 

Sydnbt Harbor Basin. 

In the further extension (^f the Coal Measures westwaiii, the next basin 

which comes under notice is that of Sydney Harbor, which includes the 

f Lingaii, Low Point and Sydney mines districts. It extends from Indian 

Bay and Bridgeport Basin, as far as Point Aconi, and embi*aces all the 

, coal seams in the field. 

I An anticlinal axis, which skirts the north shore of Bridgeport Basin, Bridgeport 

and runs thence westerly to a point midway between McPhee and 
j McKay Bi-ooks on Sydney Harbor, divides this basin from that of Olace 
' Bay, as the parallel North Head anticlinal divides the latter from the 
t Cow Bay basin. 

' On the north side of this axis the rocks dip at angles var^'ing from 
i 12*^ — 16® at Lingan, to 40° at the Victoria mines. The sea coaft follows 
; the fold of the sti*ata in such a manner as to bring the entire volume of 
; the Coal Measures upon the cliffs in several fine sections. From Low 
! Point lighthouse to Lingan the strike of the rocks is nearly parallel to 
j the shore — for a considerable distance quite so. The section has been 
! carefully measured, and is, in abstract, as follows : — 

SECTION XIV. 

8YDN8T HARBOR BASIN. LOW POINT TO LINGAN. 

Dip North 19° West, to North 8° East < 10°— 15° 

ran iH. 

Measures concealed from lighthoose southwards, esti- 
mated from the nearest available angle of dip, N. 10° 
E. < 16° 

Coal, seen only at low tides -, said to be about 

Strata, mostly concealed ; one grey sandstone reef 

Strata j much red marl.. 



542 





3 





68 





208 


4 
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Uppkb Carr Seam: nm. 

Coal and clay 

Clay 

Ctjal 

Clay 

Coal 1 



BtraiAj underclay, argillac^us and arenaceous shale 

Coal 

ITnderclay 



LowiB Cabr Ssam : 

Coal 

Itrata ; red and green marl and calcareous sandstone. 

Coal ; impure, with clay bands 

Btrat% partly concealed 



Btrata ; chiefly coarse-grained yelluw sandstone. . 

CoAL^ and carbonaceous shale .' 

etTAta 

Coal. 

Ctial 

Cy bonaceous shale ^ , 



Coal.. 



Btiata \ underclay and arenaceous shale 

Coal, carbonaceous shale and clay ; sometimes all coal 
Strata ; three small coal seams and many fossiliferous 

limestones , 

Coal, canneloid I,. 

Strata 



COAIr.. 

Btrata. 

Coal . . 



Strata ; much red and green marl 

Coal, iiregular 

Strata ] many beds of fossiliferous limestone and carbp- 

naceous shale 

CoAt.. 

Strata ; argillaceous shale, upright trees and many plants 



IK. 

11 
1 

10 
3 
2 



Baaasois Skam: 

Coal 3 

Fireclay 3 

tTarbonaceous shale 3 

Goal 6 10 



3 3 

28 

2 

1 10 

3 2 

157 11 

2 2 
30 







12 
66 


1 
10 









11 






3 


6 


1 


4 









IJ 









10 










2 


3J 










14 









1 









96 


6 









5J 






21 












4* 






13 


8 









4 






75 


8 









8 






87 


101 









1* 






4 






1^ 



8 





13 


6 


1 


3 


18 





2 


11 



2 


2* 


36 


6* 


3 





64 


3 
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Datb> Hiad Sbam : nnrr. m. mr. ih. 

Coal, good 2 1 

Clay, parting — — 

Coal, very good 5 11 

Strata 

Coal 

Strata ; nnderclay and sandstone 

Coal and shale in five bands 

Strata ; many bands of fossiliferons limestone and car- 
bonaceous shale 160 

Coal. 

Coal 1 

Carbonaceous shale 4 

Coal ^ ... IJ 

Carbonaceous shale 9 



Strata. 

Coal 

Strata ; many calcareo-bituminous fossiliferous beds. . . 

Coal. 

Coal 6 

Carbonaceous shale H 

Coal 5} 



Strata, terminating it calcareo-bituminous Naiadites 

shale 12 10 

NORTHIRN HlAD SbAM : 

Coal 4 

Strata, including a coarse conglomerate 75 11 

LiNOAH MAnf Skam : 

Coal, good 1 2 

Coal, pyritous 2 

Coal, good. 11 

•Clay 1 

Coal 6 8 

8 

Strata, with one irregular limestone bed 41 

Coal and clay, in five bands * 8 

Strata, much calcareo-bituminous NaiadiU$ shale 6 11 

Coal, shale and clay, in eleven bands 3 8 



«8m Report for 1S72-73, p. 240. 
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' raw. IN. raw in. 
StrAto, chii^flj green marl, and one limestone bed 37 4} 

Coal 7 

Stoata, 5 i 

Coal. 

Coal 3 

Ajrg-jyateous shale 2 

Coal 2 1 



2 6 

Blrataj nndercl ay and arenaceous shale 7 6 

CoAt, carbotittreous shale and clay 7 

Strata, undurclay, Ac 8 6 

Coal 7 

Btmta, (jliii'iJy bluish sandstone, streaked with black 

(Milliitone Grit) 177 

Traces of a coal seam exist here, but nothing posi- 

Uv*jly known 

btmta, jmttly estimated; sandstone and argillaceous 

ihale 104 

CoAt. 

Tracen nf a coal seam, but not seen in place 

Strata ; saudrttone, estimated dip < 8° 

Coal probabl^r the representative of the Lobway Sbam.. . 
Stintft 

Total thickness of strata 

" " coal 

Tjtivmiit Low Point, which is situated at the eastern entrance of Sydney 

H»i-bin'^ iiiid at the extremity of which stands the lighthouse, is an 
exiuJii<ivo iuvol spit or caj)e, composed of clay and gravel, showing no 
GXpoHivt'os of rork lor a distance of about half a mile on the dip. This 
^ptM-e m^ however, estimated, and the thickness included in the section, 
a^ if underlaid by the rocks which, from the <ie6m in the bank and on 
tlie beach, probably consist of red and green marl and grey sandstone. 
ExrluMively of this, the section embraces a thickness of 348 feet 10 
inches, fitv llie most jiart exposed, of strata overlying the highest of 
those ill the rihice Bay section, and including an aggregate thickness of 
ten feet threc^ inches ef coal in five distinct seams, one of which, at least, 
is Wfirkuble, 

The lower |Njrtion of the above section is very doubtful as regards the 
coal hoain'^j which, with the exception of the last, are only indicated by 
0U«curc5 traciM* at the sea shore. The lowest seam, which I believe to 



45 





1 





50 





2343 


2 


58 


8 
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represent the Lorway or Gardiner seam, is very much reduced in thick- 
ness ; and is seen at water level on the boa shore to be entirely nipped 
out by the sandstone within which it is enclosed. 

The section at the west end of the Lingan tract, along the shores of 
Sydney Harbor, from the lighthouse towai-ds the town of Sydney, is 
well exposed, with the exception of the pai*t occupied by the low, flat 
expanse of sand and gravel at the summit. The rock exposui^es com- 
mence about three quarters of a mile from the lighthouse. The follow- 
ing is an abstract of the section : — 

SECTION XV. 

8YDNIY HABBOR BASIN. LOW POINT TO MCPHIB'S riBRT 

Dtp^ North 26° West to North G° Eatt, < 40° to 24°. 



MeMures concealed, including the uppermost seam. . . . 
Coal, in thin layers, much mineral chart ijal 


1 
1 
1 
1 

3 
1 
4 


3 


7 

4 

2 



FBBT 

707 

1 

18 

13 

155 



20 

4 
38 

3 
11 

1 

192 



72 


IN. 
6 
6 


Strata 


8 


Paint Sbam : 

Shale and coal. 




Coal 




Underclay ..••.... 




Coal 




Shale 




Coal 




Shale 




Coal m. 






4 
6 
6 


Strata, chiefly red an<^green marl and sandstone 

Coal , 






Strata 


3 


Crandall Sbam : 

Coal ; 


9 


Strata 


2 


Ltlb Sbam : 

Coal 


2 


Strata 


*l 


Coal 


4 


Strata mostly concealed, probably red and green marl.. 
Coal 


8 


Strata, including calcareo-bituminous, fossiliferous lime- 
stone. . 


10 



r 
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Victoria Seam: k«bt. ik. 

Coal, poor 7 

Coal, good 6 



6 7 

Strata, including some thin, irregular bands of coal .... 63 6 

Coal. 

Cc*&l e} 

Clay 1 

Coal 3} 

11 

StmUi] many fossiliferous limestones, one cone-in-cone 

hed 122 11 

Coijt. 

Cool 2 

Clay 3i 

Coal 1 

Strata * 

Coal 

*itmta 

CaxL 

Strata 

Co-U, 

Stmt* 

WtLLn FiLAZiB Sbam: 

Coal, good 3 

Coal, bad 6 

« 3 6 

Strata, with calcareo-bituminous Naiaditet shale at base 83 II 

IftmARE Three Seam: * 

Cml 4 

Strata ; much fossiliferous limestone ; one bed a mass of 

Cyihere^ Spirorbis, &c., slickensided 

Can* 

BtTaU. 

HuiiB McGiLVARY Seam : 

Coal 5 

Blnish argillaceous ^ale t) 6 

Coal 9 

Strata, witii some irregular layers of coal 

CaAL 

SKuiatone 



1 


6i 


62 


11 





4 


28 


1 





6 


17 


10 





2 


20 






67 


«i 





8 


48 


I 



6 


3 


61 


2 


1 


3 


4 


6 
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pnr. IK. TVR. IX. 
Coal, calcareo-bituminous, foBsiliferouB shale and argiU 

laceouB shale ; in six bands 2 2 

Strata, with one thin bed of fossiliferous limestone 57 5 

Day. MoGiLyABT Sbam : 

Coal 7 

Clay OJ 

Coal lOJ 

Carbonaceous shale 1 

Coal 7 



2 


2 


17 








7 


343 


10 





10 


6 





2268 


4 


54 


5 



Strata, with one thin seam of coal and clay 

Coal 

Strata, chiefly coarse grey sandstone ; a little coal in 

patches (Millstone Grit) 

Coal (probably the Lobway Siam) 

Underclay and arenaceous shale 

Total thickness of strata. 

" " coal 

The Millstone Grit may be said to commence at the point indicated in 
the section. The Frazer or Mullins seam, with six feet of good coal Jjjfpj'^^/or 
at the outcrop on the sea shore, is 633 feet, 5 inches below the base of this Muiiins seani. 
seotion, the interval being occupied by rocks of the natiu-e above des- 
cribed. (Seep. 185.) 

In the Victoria seam there are some remarkable peculiarities which 
have been noted and dencribed in the Report for 1872-73, p. 255; and 
which seem to assimilate this seam to that worked at the Block House 
mine at Cow Bay, with which, on other grounds, it appears undoubtedly identity of the 
to be identical. It iei also worthy of remark — as it has been suspected by Block House 
some that the high angle of dip may be connected with a fault which, 
occurring under the sea, mi^dji be fatal to the works at the Victoria mines 
—that in sinking on the seam farther to the dip, the angle gradually 
but sensibly diminishes ; from which, as well as from other circumstances, 
it may reasonably be inferred that no break in its continuity is likely to 
exist. 

CoUieries in the Lingan TVac^— With the exception of those enumerated couieriosin 
and described in the previous report, there are no other points at t^Jj*"*^" 
which coal has been systematically worked in this district, although 
it has been extracted on the crop of the seam, at several places, by 
the neighbouring farmers. At the Lingan mine, -owing to an 
accident which had occurred at the old works, a new upcast shaft for 
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ventilation, has recently been sunk, sixty-five feet in depth, consider- 
ably to the northward of the former. At the Barasois mine, which 
was opened by the General Mining Association, chiefly for the purpose 
of working their sea-ai'ea, operations were resumed last season, on a 
small scale, but resulted in the discoveiy that, at that point, there 
was not sufficient cover over the seam to render such workings safe; 
and they have consequently been abandoned for the present. At the 
Victoria mine, the slope, which was previously 615 feet in length,* 
was sunk last season 135 feet further to the dip, and levels driven 
east and west to a considerable extent with most satisfactory results. 

Sydney Mines District. — On the opposite shore of Sydney Hai-bor, 
two miles from Victoria mines, is the Sydney mines distinct, the seat of 
the most extensive and prosperous mining operations on the island. It 
extends in a north-westerly direction, a distance of about five miles, 
with an average breadth of two and a half miles, being separated from 
the Boulardrie district by the Little Bras d'Or. 

There is a most perfect symmetry between the Glace Bay basin and 
that of Sydney Harbor, as is shown by the fact that the coal seams and 
accompanying 'strata in their strike from the shores of Indian Bay to 
Sydney mines, are parallel to those of the Glace Bay basin on its south- 
eastern side, as are also the Bridgeport and North Head anticlinals res- 
pectively ; and there appears to be no such difficulty as has been felt by 
previous observers in correlating the seams on the opposite sides of 
the harbor, without having recourse to the agency of faults, of the 
existence of which, in the productive measures here, there is no evidence. 
This area is occupied by the extreme western end, and a small part of 
the south-east side of the basin ; the rest, as far as Low Point, being hid- 
den under the waters of the harbor. The opposite side of the basin is 
affected by an anticlinal axis running throtigh Big Pond and the valley, 
stretching southward. The measures, ii^their extension westward, 
are thus deflected inland. On the crown or this subordinate anticlinal, 
which appears to mn out at a very short distance from the shore, the 
crops of the Sydney main seam and of all those overlying it, are broken 
off by the encroachments of the ocean, and by the erosion which has 
originated the lagoon and valley of Big Pond. For a considerable 
distance at the west end of the district, however, the land area includes 
all the coal seams, as high as the Lloyd Cove seam, the shore line being 
approximately parallel to the strike of the measui*es. 



f Erroneously stated In a former report as 850 feet. 
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The section alon^r the north shore of Sydney Harbor is remarkably section north 

shore of 

well exposed ; the cliffs being high and the angle of dip, which nearly Sydney Harbor, 
coincides with the direction of the shore-line, also sufficiently high to 
show clearly the order of succession ; and the concealed intervals are 
ariimportant This section has been measured and recoi-ded with great 
mioateness of detail by Mr. Eichard Brown, as before mentioned. The 
subjoined abstract, reduced for the most part from my own measure- 
ments, will be found to differ from Mr. Brown*^, chiefly in the diminu- 
tion of the thickness assigned by him to the only concealed interval in 
the whole section, namely, that occumng at Lloyd Cove, which we are 
now enabled to fill up accurately from the pit section at the New Win- 
ning, ixjcently completed. 

SECTION XVI. 

BTDNKT HARBOR BASIN— ORANRBRRT HEAD TO 8TUBBART POINT. j 

i 

Dip North 67° to 42°, Ba^ < 4° to 10° { 

rSKT. 117. FKRT. FK. 

Strata ; sandstone and argillaceoas shale 21 7 

C&ANBIRRY HbaD UpPBB SbAK. 

Coal 3 8 

Strata; namerons erect trees, and nnderclays rich in 

Siiffmaria 15 8 

Cranbbbry Hbad Lower Seam. 

Coal 3 

Clajr OJ 

Coal 9 

1 OJ 

a Strata ; much calcareons sandstone, and red and green 

marl 245 8 

Coal. 

Coal and carbonaceous shale 6 

Clajr Ot 

• Coal IJ 

Bine argillaceoas shale 8 

Coal 4 

1 7t 

Strata ; nnderclay, arenaceous, argillaceous and carbon- 
aceous shale 17 4 

6 Llotd Cote Seam. 

Coal 2 3 

Clay IJ. 

Coal , 6 
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m. 



cj»r. 0} 

C(m\ . _ 2 7 

CUy OJ 

Coifcl 10 

6 4 

Str»tA ; mostly concealed under the beach at Lloyd Cove. 110 4 

CojUi * 5 

OiMierclay 4 6 

Colli 5 

Clay. 1} 

C«al 3 

9} 

Strata 47 

f Chanel FmuT Uppib Sbam. 

Cnul 8 

Black shate and coal o 1 

Clay and shale 4 

Coal , 4 

Carbon hcoous shale (Cardaites) 2} 

Strata | nnderclay, kc 

Coal 

Strata | chit-^y A strong sandstone, forming a reef. 

fOlL 

TJndcrtlaf ,. , 

Coal ..>>♦, w , 

Strata j nu^ud with a little coal 

Coal . * , , 

Strata ..,,,, 

CoAt ami flhaEe 

Strata ; chicifly laminated sandstone 

e Chapel Pot-iT Lownt Seam. 

Coal 1 5 

Clay 3 

A rg^ll) acinous shale and bad coal 6 

- — - — .• 2 2 

TTnderelay .• 2 6 

Coal 4 

Strata ; nndf relay and blue argillaceous shale IS 7} 

Coal ; coarse and pyritous 2 

Undtrtlay 2 

Coal; good and bright, with threads of carbonate of 

lime 2* 



1 


n 


9 








3 


42 


6 





9 


1 


10 





8 


8 


4} 





9* 


15 


8 





10 


23 


9 
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d strata ; much red and green shale, over very heavy 

sandstone 

Coal 

Strata ; mach calcareous matter in the shales and 

sandstones 

Coal and shale mixed irregularly and unevenly 

Strata ; chiefly shale and limestone ; both rich in 

fossils 100 4} 

e SvDinBT Maih Skam. 

Coal, good 4 4 

Parting — — 

Coal, good 1 . 8 
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mwt. 


m. 


29 


e 





5 


68 


7 


1 


7 



6 





39 


11 





9 


11 








4 



StraU 

Coal 

Underclay, much ironstone, and layers of carbonaceous 

shale 

Coal 

Strata ; red and green marl, fossiliferous limestone and 

sandstone 126 4j 

QuABRT Sbam. 

Coal 2 

Carbonaceous shale 1 

Coal 3 

Carbonaceous shale 2 

Coal S 



11 



!2 


6 





5 


^9 


8 



Strata; chiefly red and green marl, and argillaceous 

shale 

Coal 

Strata ; chiefly sandstone and arenaceous shale 

Strata; mftny thin fossiliferous limestone bands, and 

calcareo-bituminous Naiaditet shale at the base ... 116 11 

/ Ihdiah Covb Sbam. 

Coal 1} 

Argillaceous shale and clay 4} 

Coal 2 

Clay 1 

Coal 4 



Strata 
Coal . 
Strata 



4 


9 


60 


10} 





11 


25 


2 
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CoAt. pnr. iH. met. n. 

VoaJ 8i 

Jlsy .^ 1 

Ooa! 3t 

8bale and coal 2j 

Cofll . . , , 3} 

1 1 

Htraln; elilvflj :Qaggy sandstone and arenaceous shale. . 20 6 

CoAt 6 

g Vnderclny und argillaceous shale, with erect trees and 

Sli^marift 8 7 

COAl ,,,,., 6 

StraU 11 2 

Coal 2 

BtmtM ; clik'fly sandstone 82 3J 

Btquv 8iam. 

Coftl^ turning to black shale 1 

Black nhiilej coal and clay 6 

Citfii^ cfutrse and pyritous 1 

Shale 4 

Cttal... 2 



3 

Stmta ; c-hieQy nnderclay and carbonaceous shale ...... 2 4 

h 8iiEi.LV Seam. 

Cutt) 4 

CUy J 

Coal or black shale 2 

Carbonan'ous shale 6 

Coal rt'stiug on fossiliferous limestone 2} 



1 3 

67 



Com*. 

Cm\^ coarse and pyritous . . 5 

aiAj' ^ 1 

Coal, good 6 



1 

Htrata I with irregular streaks and layers of coal 33 0} 

CoAt - 10 

Htratft ; chiefly sandstone, to Stubbart Point 38 2 

Total thickness of strata 1 671 10} 

I* " coal 41 9 
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Mr. Richard Brovm, a most excellent authority, has assumed the 
base of the productive measures to be at this point; the underlying ti*»e(?f the 
strata, consisting of an almost unbroken succession of beds of coarse mt^^Tm. 
grey sandstone, such as are characteristic of the Millstone Grit, with 
OQJy one extremely irregular coal seam, at a depth of about 460 feet 
below Stubbart Poiut. In other parts of the field there are without 
doubt beds resembling those of the productive measures, and one worka- 
ble coal seam (the Lorway or Gardiner seam) which, in stratigraphical 
position must underlie the point referred to ; but as, in the Sydney mines 
section, such beds are exceedingly rare, I have in this and the following 
sections omitted all beds below the line determined by Mr. Brown, as the 
base of the productive measures. Certainly, the measures exposed in * 
the sea cliflfe, on either side of this point, although without any appear- 
ance of unconformity, exhibit very strikingly the change which has been 
noted and commented upon at page 195. 

A few notes referring to the above section are subjoined : 

(a.) Cranberry Head Lower seam, — Many erect Sigillarice are seen over- crwHjerry Bi*d 
lying this seam, with trunks from two to three feet in diameter. One of ^**^ '***'*' 
these bends down the seam and forms an elevation in the overlying mea- 
sures. The floor of the seam is very rich in Stigmarios, which spi-ead 
through the cfay and over the sandstone in all directions, sometimes 
intertwining. 

(6.) Lloyd CovB seam. — This seam after traversing the promontory near tJo^^i ooyb 
CranbeiTy Head, a distance of five-eights of a mile, is cut off by the sea ; '^'^ 
but, being affected by the undulation in the measure* caused by the Big 
Pond anticlinal, emerges again on land near Bonar Head, thence contin- 
uing its course noi-th-westwaixl parallel to and at a short distance from 
the shore line, with slight undulations, as far as Plant Point. Its section 
is nearly uniform throughout this entire distance until within fifteen 
chains of the Little Bras d'Or, where it splits into two seams by the 
giadual thickening' of the clay band immediately underlying the upper 
bench of coal which, at the outcrop in the sea cliffs, is separated from 
the lower part of the seam by fourteen feet six inches of sti'ata. 

(c.c.) Chapel Point seams, — These seams crop out in the cliffs to the chapei Fv.iot 
west of Cranberry Head at Black Point, a distance of a little more than 
a mile and a half ffom Chapel Point. Here they are considerably 
thicker and more important than at the latter place, and the thickness 
of the intervening strata is considerably i*educed. The upper seam at 
Black Point contains two feet five inches of coal, and the lower, nearly 
two feet ; the intervening strata being only twenty-one feet. At Oxford 
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Point, seven-eighths of a mile farther west, where thej re-emerge fiom 
the sea, the upper Beam is four feet, and the lower two feet six inches in 
thickness, separated by eighteen feet of shale. 

(J.) Fossiliferous Limestone. — Immediately underneath the thick bed of 
sandstone, which occui^s towaixls the base of this part of the section, the 
firet bed of fossiliferous limestone in the descending suceeeeion of the 
strata appears ; after which such beds are numerous. 
Sydney naiD (^0 ^y^^^^ Main scam. — This highly important coal seam has been 

•••*• taraced by numerous trial pits and boreholes throughout .the entire dip. 

trict. It maintains its full size, as specified in the section, as far as Big 
Pond ; but in ti-acing it thence to Little Bras d'Or, it is found, while still 
♦ preserving its excellent quality, to diminish considerably in thickness. 
At Cox Hill, about three miles from the hai'bor, the seam was found on 
trial to be only three feet seven inches thick at the crop, and to diminish 
rapidly to the dip. Half a mile to the west of Cox Hill it is affected by 
a downthrow to the west, but only to the extent of a few feet. At a crop 
pit, three-quarters of a mile farther to the north-west, the seatn is only 
two feet two inches, and at the shore of Little Bi-as d'Or, the same distance 
still farther in the same dii-ection, it is three feet in thickness. 
Indian Core (/) ^«<fo'^*^ (^ovt OT Number Three seam. — This seam, with its equivalent 

in other pai-ts of the field, is remarkably persistent and regular in thick- 
ness, although rather impui*e and sulphurous in quality. The section 
given above is that at the shore of Sydney Harbor: %,t a pit opened 
by the General Mining Association, about a mile to the westward, it is 
a little different, beiftg as follows : — 

FT. m. 
Coal and shale 3 

Coal 4 

Grey band 2 

Coal 3 10 

4 7 

It has also been opened a mile farther west, by sevei-al shallow pits, 
where the following section is exposed : — 

FT. nf. 

Coal 1 1 

Band .^.. 3} 

Coal 6( 

Band 2} 

Coal 1 11} 

4 
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Near the shore of the Little Bras d'Or, the same neam has also been 

worked to a small extent near the crop at Edwards*, Laffin's, and Young's 

pits, where it has this section : — 

t rr. IN. 

Coal 2 4 

Band ? 4} 

Coal 2 7 

5 3J» 

(g,) It is at this point in the section that the remarkable phenomenon 
of the splitting of a ceal seam, apparently by the gi-adual growth of the 
roots of a tree embedded in it, is displayed. (See page 203.) ^ 

(h,) Fossiliferous Limestones, — Up to this point, the thin fossiliferous FoMiiiferous 
limestone beds occur in considerable profusion, but below it no ti'ace of "* 
Buch beds is to be found. 

The section at Little Bi^as d'Or is only partially exposed, so as to be 
capable of direct measurement ; the banks of that channel being for the 
most part low and flat, especially throughout the south or lower half of 
the section. From Plant Point, the promontory at the eastern side of 
the channel, to the outcrop of the Sydney main seam, the strata may be 
measured with tolerable certainty; the rest of the section is for the 

most part only estimated. 

« 

SECTION XVII. 

BTDNIT BABBOB BASIN. PLAITT POIHT TO LITTLB BBA8 d'OB BBIDOX. 

Dip Norths 60° Easi^ < 5°. 

ruT. ly. FRvr. ik. 
Strata ; thick bedded Bandstone, forming Plant Point. . 212 

Lloyd Covb Uppbb Sim. 

Coal, BulphurouB, with a clay parting 2 7 

Strata, underclay and sandstone 14 6 

Llotd Covi LowiB Sbam. 

Coal 2 

Clay, 4 to 10 inches, say 7 

Coal, with clay parting 1 7 

Clay 2 

Coal, with pyritons bands 4 

6 6 



• For the three Bectlons of the Indian Cove leuii introduced here, I am indebted to Mr. Rutherford's 
Enay on the Coal Fields of Nova Sootia, {lage 46. 
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PKR. IS. 

8t»ta ; for the most part estimated 

Coal 

Underclay 

Coal 

a Strata ; chiefly sandstone, and several concealed in- * 

tervals % . . . . 

Coal, at the mouth of Kidd Creek 

Strata ; much red, green and black shale, with NaiadUes 

Stdnst Main Sbam : 

Coal 

Strata 

Bbtant Sxam: 

Coal, thickness unknown 

Strata 

Coal, thickness unknown 

Strata 

Edwards Siam: 

Coal 2 4i 

Clay 4} 

Coal 2 7 J 

Strata 

Thrxb FntT Sbam: 

Coal ' 

Collins Sbam: 

Topcoal 2 7f 

Good coal 2 4 

Sti*ata ; with probably two small coal seains 

Total thickness of strata 

" « coal 
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122 
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3 
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2 





78 





1 


6 


80 
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HI 


131 


8 


1175 
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29 


n 



Coal •earns 
below the 
mfleumed base 
of the 
produotiTe 



Beneath the point which, following the deteimination made on the east 
side of the district, has been asBumcd as the base of the productive mea- 
sures, a few other coal seams are reported to exist, one of which is said 
to be five feet in thickness. But (with the exception of an eighteen 
inch seam which crops out a short distance above the bndge, and may be 
the equivalent of the Ingraham seam), I have failed to authenticate the 
reports regarding them. 

(a.) In the above section no :iccount appears of the Chapel 
Point seams of the harbor section; which, as we have seen, in 
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tracing them westward, tend to come together, and to increase in 
Sickness and importance. This is the more remarkahle as, on the 
western side of the Little Bras d'Or, a very thick and fine seam occurs, 
which, I consider, must represent those seams compressed into one. 
Their appai*ent absence on the eastern side may be due to a lar^e 
area of low ground occurring where their outcrop might bo looked 
for, and to the accidental failure of the attempts hitherto made to find 
them by boring. There can be no doubt of their existence in some of 
these concealed intervals; and, consequently, the aggi*egate thickness 
of coal in the above section may fairly be augmented by about five 
feet. 

Collieries in the Sydney Mines District. — Of these, as I have formerly coiiienes in the 
had occasion to remark, by far the most important is the Sydney mines; district. 
a detailed description of which is given in the Report for 1872-73, pp. 
242 to 248. The new shafts there mentioned were successfully com- 
pleted in November last; and the coal was reached at a depth of six 
hundred and eighty-one feet from the surface, and found to be of the same 
thickness and quality as at the Queen pit workings. The arrangements 
for draining the mine and raising the coal at the New Winning, the 
branch railway to connect it with the harbor at North Sydney, and a 
new wharf, are nearly completed, and a very large addition to the out- 
put of the mine can now be commanded. The new wharf will be 600 
feet in length, with greatly^in creased and improved facilities for loading, 
and with sufficient depth of water to accommodate the largest class of 
vessels. At the New Winning, thirty-two double or tenement houses 
for the miners have also been erected. 

The works of the General Mininff Association, on the main seam at works at cox 

^^ Hill 

Cox Hill, were chiefly of an exploratory character. Besides a series of 
borings, a shaft was sunk 'to the depth of seventy-four feet ; but as the 
seam at this point was found to be comparatively thin, and the measures 
disturbed, these works were abandoned. A branch railway from the 
main line from the Queen pit to North Sydney was nearly completed as 
far as Cox Hill. It was designed to form* part of a line to open up 
collieries, if required, on the Company's property in Boulardrie Island, 
but has never been brought into use, and the works have been allowed 
to fall into decay. 

No other collieries of importance have hitherto been established in 
the Sydney mines district, nor have any of the other seams been 
systematically or continuously worked. In a few instances, however, 
they have been opened on a small scale, with a view to the expoi-tation 
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of the coal, and crop pits for the supply of the neighbouring farmerB are 
numerous, but undeserving of special notice. 

The Lloyd Cove seam was opened ten or twelve yeara ago by the 
Association, by a slope from the crop, and a level driven from the shore. 
The slope is situated a little over half a mile to the east of the Queen pit, 
and extends to the water level at the shore, with which it is connected, 
and by which the mine is drained. From the foot of the slope a pair of 
drifts have been driven 200 yards to the dip, and a level extended to the 
north 350 yards. These works were discontinued in 1867, owing to the 
somewhat inferior quality of the seam, and because the colliery estab- 
lished on the main seam could supply all the demand. I have no record 
of the quantity of coal extracted at this point. 

On the Indian Cove or Number Three seam, the General Mining 
Association have also opened a collieiy, about a mile to the west of 
Indian Cove, but this also was abandoned several yeai's ago, for the 
reasons just given. I have been unable to obtain any precise informa- 
tion as to the extent of the works at No. 3 Pit, or any statistics of its 
production. The shaft cuts the seam at 260 feet fix)m the surface, which 
is eighty-nine feet above the level of the sea, and I undei-stand that a very 
considerable quantity of coal was obtained at this place. 

About one mile farther to the westward, and a little outside the 
Association's boundary line, works were established on the same seam 
by Messi's. Roach and Mclnnis, and were subsequently continued by 
Mr. Ingraham, of North Sydney. Here the seam is four feet thick and 
the principal shaft only twenty-five feet deep; there is also a slope 
from the crop about fifty yai-ds in length, and several smaller openings. 
This colliery has been very little worked and the amount of coal extract- 
ed is inconsiderable. Operations were suspended in 1868, and were not 
resumed till late last autumn, when a little coal was extracted. 

Between this place and the pits opened in the vicinity of the Little 
Bras d'Or (Edwards, Laffin's, &c.), a distance of two miles, no other 
openings have been made on this seam, so far as I am aware. At the 
latter point the seam is improved both in thickness and quality. The 
section is, given at page 237 ; and an analysis by Professor Chapman of 
Toronto, of a sample from the EdwaMs pit, is as follows : 

Moisture 1-82 

Volatile, "^^combustible matter 34*94 

Fixed carbon 66-97 

Solphor, not detennined — 

Ash 6-27 

100-00 



V 
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The CollinR mine Csometimefl called the Little Bras d*Or mine, has TheCoiUM 
been opened, on a seam which is believed on good grounds to be the 
equivalent of the Stony seam of the Sydney mines section, but in 
a greatly improved condition, as regaitis both thickness and quality. 
It is situated on the south-eastern shore of the Little Bras d'Or, about 
four miles from the sea, and half a mile below the new bridge at Howley*s 
Ferry. It was first opened by the General Mining Association in 
1833, by a level from the water's edge, and was worked by them, on a 
small scale, for three or four y cat's. Being, however, outside the limits 
of the Association's property, as subsequently determined, it was aban- 
doned by them- after yielding about 9,000 tons of coal; and has been 
intermittently worked by other parties till the year 1868, dui'ing the 
greater part of which time the sales of coal have averaged, according 
to Mr. Brown, 4,250 tons per annum. 

The seam, although somewhat irregular in thickness, may be said to 
average five feet throughout the workings. Pi-ofessor Chapman visited Anaiys by 
this mine in 1873. He gives the coal an excellent chai'acter in every cJm'^n. 
renpect. The following is his analysis of it : — 

Moisture 1-63 

Volatile combustible matter 35*12 

Fixed carbon 67-19 

Sulphur tra^e 

Ash 606 



100.00 



The dip of the seam is N. 71° E.<6°. It was worked from the crop 
by a slope connected with an adit running in from the shore ; the slope 
is situated about 420 yards from the outcrop at the water level on Little 
Bras d'Or. A shaft ninety feet deep has been sunk 220 yards north-east ghaft. 
of the slope and considerably to the dip of the seam. It has been 
connected underground with the other workings, but has never been 
UHed. 

A whai"f, suitable for vessels of light draught, has been constructed only .^^^^ 
250 yards from the slope and connect od with it by a ti'amway. From the 
fticilities thus affonled for raising and shipping the coal, it seems reason- 
able to believe that under ordinary circumstances this colliery might be 
worked with considerable profit, provided the seam retains the thickness 
it has in the existing workings. During the current year the mine has 
I understand been reopened by a Toronto company with larger capital, 

under the management of Mr. S, N. Robinson. A new slope has been 

16 
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driven N. 47® E., a considerable distance below the old water level, fi-om a 
point 130 yards from the wharf; and 8ome coal shipped. 

Bbas d'Or Basin. 

A little to the west of the Little Bras d*Or, a low, broad anticlinal, 
running from Point Aconi to Saunders Cove, deflects the strata to the 
south, to form the Bi^as d*Or basin, which includes on opposite sides, the 
Boulardrie and Cape Dauphin districts. 

It has been held by Brown, Hind, and othera, that the Little Bras 
d'Or runs approximately on the line of a fault; and Professor Hind, 
reasoning from some assumed coiTcspondence of certain of the coal 
seams in the Boulardrie district with othera at Victoria mines, has even 
specified the direction and amount of the supposed fault, making it an 
upthrow to the north of 400 feet. On careful examination, I can find 
no evidence of such a fault, nor any break in the continuity of the coal 
seams, some of which, from the circumstance of their strike coinciding 
for considerable distances with the bends of tlie channel, have theii* out- 
ci*op8 on either side more or less remote from each other, thus, perhaps, 
suggesting the idea of a fault. The existence of the channel itself and 
its peculiar configuration, with precipitous rock cliflfe on each side for a 
^•eat part of its length, might seem to confinn the idea I'eferred to ; 
but there can be little doubt that these features are due entii'ely to denu- 
dation. 

Boulardrie District, — ^This district, for the most part held under lea^e 
by the General Mining Association, is separated on ibe west fi'om the 
Sydney mines district only by the deep, winding chanixel of the Little 
Bras d*Or, nowhere more than a hundred yaixis wide. It comprises the 
north-eastern extremity of Boulardrie Island, and is a triangle, the base 
of which is the south line of the Association's lease; and extends from the 
Great to the Little Bras d'Or, a distance of rather more than five miles. 
The apex of the triangle, Point Aconi, is about the same distanci> noi*th, 
and the extent of the area is about twelve square miles, underlaid by 
the entire thickness of the productive coal measures of Cape Breton, 
including some very important seams of coal. 

Although enough has been ascertained, by an examination o? the 
outci-ops of the various coal seams, to establish the stmcture, any set^tion 
which I might give of the measures on the west side of this channel 
would necessarily be very impei*fect, owing to the want of good expo- 
sures ; nor is it necessary, seeing that it would be for the most part a 
repetition of the former, or foi*estalling of the next succeeding section. 
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A few remarkB may, however, here be made with respect to the I'elalionfl 
of the seams on the opposite sides of the channel. 

1. The Cranberry Head seams of the Sydney mines section, one or both, 

are represented, in the Boulardrie district, by the Point Aconi seam, which |^^^^"* 
bas a ran of only twelve chains on land, traveraing, neai' its extremityi 
the long narrow neck terminating at Point Aconi. 

2. The Lloyd Cove seam, which, as we have seen, is split near its out- 
crop on the eastern side of the Little Bi-as d'Or, appears to maintain 
approximately the same conditions on the western side in the Boulaixlrie 
district, where it is represented by the C/pper and Lower Bonar seams, Upper wmi 
nearly the same distance apart, but improved in thickness and quality. ■»«■. 

3. The Stubbart seam, a fine seam of coal, about eight feet in thickness stubbartieam. 
occupies the place, and is doubtless the equivalent of the Chapel Point 

seams of the Sydney mines section, although, as already remarked, its 
precise position has not been ascertained on the east bank of the Little 
Bi-as d*Or. 

4. The Sydney main seam, which, on the east bank, is only three feet 

thick, has its equivalent on the opposite side of the entrance, in the 

Crawley seam, which, in a pit, fifteen chains distant f^*om the bank, crawieyseun. 

and seventeen feet deep, sunk by the Association, has the following 

flection; — 

niT. w. 

Top coal 4 

Clay 4 

Coal; good, 1 10 

Clay 4 

Coal ; good 2 

4 10 

About half a mile north-west of this shaft, several crop pits have been 
flunk on this seam by the neighboring farmers. Here it shown : 



IN. 

Coal 3 6 

Clay 6 

Coal 4 



8 



5. The seam which I have denominated Bryants, is cut in a shaft Biyant'si 
tweuty-two feet deep, close to the west bank, where it is reported to be 
two feet six inches thick. I am not aware that any attempt has been 
made to trace this seam inland. 



Edwards fleam. 



Three feet 



Matheflon aeam. 



Two feet seam. 
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6. The Edwards, or Number Three seam of the Sydney mines district 
reappears on the opposite side of' the channel, somewhat reduced in 
thickness, but with its characteristic Naiadites shale roof, by which it is 
easily identified throughout the entire coal field. It has been opened by 
an adit, close to the west bank on the land of John Marsh ; here it is two 
feet nine inches thick. Half a mile further west, on the land of Dennis 
Sullivan, where it has been opened at a few. points, it shows : — 

FEBT. IN. 

Coal * 3 6 

Clay 4 

Coal.. 4 

~ 2 

Again, at a further distance of half a mile west, on the land of Pieri-e 
Pierrot, the seam crops out in a brook, and is reduced in size, being only 
two foot eight inches thick. 

T. The so-called Three Feet seam, overlying the Collins on the east side, 
is assumed to have its outcrop in the west bank at the Matheson mine, 
where the seam was nearly four feet thick at the shore, but onlj^ two feet 
nine inches, further inland. 

8. There are some reasons, however, for believing that the Collins and 
Matheson seams are identical.- Mr. William Campbell gives the fol- 
lowing section as measured in the bank, and in a borehole at the Mathe- 
son mine. • 

msr. tn. 

Mathsbon SiAif : 2 9 

Strata 40 

Coal , 1 2 

Strata :'. 22 

Coal 9 

Strata 42 

Coal, thiD, with a clay parting in the middle -* — 

108 8 

Unless the Matheson here represents the Collins seam, the latter must 
be that found forty feet lower in the section. 

9. A seam two feet thick, in a brook thirty-two chains north-west of 
the new bridge at Howley*s Ferry, and pmbably the continuation of the 
eighteen inch seam on the opposite side has, however, a rather anomalous 
attitude, namely dip E. 10° S. < 8° ; but this is probably only local and 
accidental. Below this point, on the west bank of the Little Bras d'Oj\ 
I have been unable to find any undoubted traces of a coal seam. 
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On the north-west side of Boulardrie Island, the whole of the Coal sec«on «p 

' Boulardrie 

Measures are.exi>osed in afi unbroken Hection, extending over a distance laiand. 
of about six miles, from Point Aconi to the Millstone Grit, and for the 
most part approximately in the dii-ection of the dip. I have carefully 
measured this section, and the follbwing is an abstract of it, full details 
being given elsewhere. 

8ECTI0N XVIII. 

BOULARDRIE DISTRICT. POIVT ACOKI TO TBI lOLLSTONl GRIT. 

/>•>, North 50° Eati < 3° to North 16° Wett < 10°. 

FHT. IN. FBRT. IK. 

Strata ; chiefly sandstone and arenaceous shale 46 1 

Coal Ij 

Argillaceous shale, with coal in streaks 1 11 

PoiiTT AcoNi Sbam : 

Coal 3 2 

Strata ; much red and green mui 1, and calcareous 

sandstone 206 5 

Coal, good i 7 

Strata ; underclay and argillaceous shale 6 7 

Coal: 

Coal 2 

Clay 4 

Coal ; impure and mixed 1 4 

Clay 2 

2 

Strata 16 3 

BoNAR Uppbr Seam : 

Coal, bright and clear ; no partings 2 6 

Strata 7 6 

Coal 2 

Strata, much carbonaceous shale 2 6} 

BoNAR Lower Seam : 

Coal , 1 4 

Clay 0} 

Coal 3 

4 4} 

Strata, with several massive sandstone beds 162 6 

Coal, irregular, averaging 6 

Strata 20 7} 

Coal: 

Coal 1 

Coal and clay I 

Coal 3 

5 
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yjon 
Strata ; much calcareo-bituminous shale with coprolites, 

Ac ; . . . . 

Stubbart Sum : 

Coal , 2 

Clay 

Coal : 

Clay 

Coal 6 

Strata, imderclay 

Coal 

Strata, concealed 

Coal ; 

Strata ; argillaceous shale 

Coal 

Strata ; underclay and argillaceous shale 

,COAL 

Strata, partially concealed at Battleman Bay ; Naiaditet 
shale at the base ' 

Coal 

Strata, mostly concealed at the Millpond outlet 

Coal 

Underclay and argillaceous shale 

Coal 

Strata ; chiefly a thick bed of micaceous sandstone 

Coal 

Strata ; chiefly sandstone as before 

Coal : 

Coal, coarse 

Coal, good 

Underclay with coal streaks '. 

Coal, large erect tree 

Probably, together with the next underlying seam, repre- 
sents the Sydney Main Ssam. 

Underclay, &c 

Coal: 

Coal 

Clay 

QvaX 

Undt^relay and argillaceous shale 

COAI^ 

SirBta 

CoAli. 



34 





IJ 
3 

1* 




1 
4J 



7 


24 

1 
12 

7 


236 


40 

4 


42 


42 



1 
4 

28 




6 
10 

1 
1 


6 
6 
OJ 

7i 

OJ 

6 

6 

5 

1 



7 

6 
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PBR. OL rBcr. B. 
Stnta; chleflj red aad green Bsri 96 4 

Coal, impure and Bized whli stone. 1 

Strata 46 5J 

Coal, good 10} 

StraU 15 6 

Coal ; 8 

Strata 19 

MiLLPovD Skam: 

Coal,good J 4 

Clay 11 

Coal,fiur 8 

3 11 

StraU.. 35 6 

Coal 0} 

Strata 19 8 

Coal: 

Coal 8 

Clay 1 

Coal, pyritoiM, Tariable in thickness 9 

1 6 

Underclay and carbonaceous shale 10) 

Coal 3 

StraU 57 8 

Coal, impure 4 

Strata, with beds of limestone and NaiadUes shale at 

the base 60 6} 

Blackrock SiAX : 

Coal, bad 

Coal, pyritous 2 

HtraU, with large erect tree 

Coal 

StraU 

Coal 

StniU 

Coal (F.), sulphurous 

StraU 

Coal and clay in four bands 

Argillaceous and carbonaceous shale 

Coal • 

Argillaceous and carbonaceous shale 

Coal (G.) and carbonaceous shale 

StraU 

Coal 

StraU 

Total thickness of straU 

Bo do cool 



3 




2 9 

„. ,...- 3 





21 


11 



17 


9 





8 


85 



8 


37 

3 


1 

5 



2 



21 
U 


39 


I 





2 


9 


1 






1567 


3i 


38 


Ht 
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Baae of the 
productive 
measures. 



The^Millpond. 



Fault. 



Four feet 



The lower limit of the productive measuren has been assumed at a 
point where sandstones prevail, to the almost total exclusipn of ai'gil- 
laceous strata. Two other seams of coal ai*e uoted beneath the point 
where this section terminates ; one four inches thick, about 200 feet, and 
the other fifteen inches thick, about 350 * faet below the point referred 
to. The latter may probably be the continuation of the Ingraham seam 
of the Sydney mines section, which, however, has nowhere been fonnd 
in workable condition. 

With the exception of tlie Stubbart seam, which has been traced 
continuously by various openings (maintaining its full thickness 
throughout), the coal seams in the Boulardrie district are very little 
developed, either by explorations or by actual working. There can be 
no doubt, however, that they extend uninteiTuptedly across the entire 
island. About three quai-ters of a mile east of the Great Bras d'Or, and 
running nearly parallel with its shore, thei'e is a long channel or lagoon, 
called the Millpond, of an average width of 120 yai'ds, extending about 
a mile and a half into the interior, and terminating in a brook. Some of 
the seams are exposed in the banks of this channel, and in such a manner 
as to prove the existence of a small fault running through it longitu- 
dinally. This fault is an upthrow to the west, but its amount cannot 
exceed a few feet. Near the outlet of the Millpond, where the measures 
appear to be troubled, several small coal seams crop out, which probably 
represent the Sydney main or Crawley seam, here entirely divested, 
although it may be only locally, of the important character it possesses 
elsewhere. On the other hand, a mile further up, a seam called the 
Millpond seam is exposed in the banks on both sides of the channel ; this, 
accoixling to my determination, must be the continuation of the Bryant 
seam which, at Little Bras d'Or is scarcely workable, but on the right 
bank of the Millpond is a fine seam four feet in thickness, and on the 
opposite side two feet ten inches. The same seam, as will be seen in the 
section, is four feet thick at the shore of the Great Bras d'Or, but is 
contaminated with a thick band of clay. The Blackrock or Number 
Three seam also crops out in the Millpond brook about half a mile 
fui'ther up. 

No collieries worthy of the name have, as yet, been established in 
the Boulai-drie district On the Stubbart and Crawley seams, at Little 
Bras d'Or, and in that first named, at Morrison Pond, on the Atlantic 
side of the disti'ict, a considerable amount of coal has been taken out near 



* There is uo possibility here of observing the thickness taad suooesslon of the strata. 



k. 



District. 
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the crop, partly by the General Mining Association, and partly by the 
country people. From the Millpond and Blackrock seams, on Great 
Bnw d'Or, a little coal has been extracted by levels driven from the 
shore ; but no regal ar mining has been attempted, the want of a po)*t of 
shipment being one serious obstacle. The Campbell, or Matheson Mine, cunpbeii or 
on Little Bras d*Or has been somewhat more systematically worked, 
having been in operation, on a limited scale, for about five years, termi- 
nating in 1868, when, owing to the limited amount of coal on the 
ai'ea, it was abandoned. Dmnng this period the shipments of coal only 
averaged 800 tons a year. 

Cape Dauphin District, — The peculiar features characterizing this cape Dauphin 
small district, which forms the north-western extremity of the coal field, 
have been adverted to on former occasions, and a detailed account of the 
New Campbellton colliery, which is situated in this district, has been 
given in the Eepoil for 18T3-T4, pages 184-186 (See also the same 
Eeport, page 174 ; and that for 1870-71, page 4). The geological struc- 
ture of this part of the field is so unique and remarkable, and the 
attitude and condition of the small portion of the productive measures 
developed upon it are so intimately connected with those of the under- 
lying rocks, that I propose to describe and discuss the whole in a 
connected fonn. I shall, therefore, here merely state such facts as may 
be necessary, in order to illustrate the relations of the coal seams on that 
tract to those last described. 

The Great Bras d'Or, at its entrance, is a deep,, funnel-shaped channel, 
being at its outer extremity, between Table Head and Cape Dauphin, two 
and a half miles in width, narrowing to twenty-eight and a half chains, 
at McNeirs FeiTy, three miles further up the channel. As in the 
case of the other bays and inlets in this region, no break in the con- 
tinuity of the measures is observable, the opposite shores being, as at 
Sydney Hai'bor, the sides of a basin, of which the greater part has been 
denuded. % 

Only the lower part of the productive measures, probably as far as the 
horizon of the Sydney, main seam, is developed in this basin.* The sec- 
tion will be given in the sequel in connection with that of the underlying 
measures. 

The seam principally worked at the New Campbellton mine, is 
undoubtedly the continuation of the Blackrock or Number Three seam 

* Althotig^h ib Is probable thiit the section at the New Campbellton mine embraces this seam, it can* 
not reasonably be expected to be workable ; as, even although it might be in better condition than it is 
fouDd to be on the opposite side of the Bras d'Or, it would still be too near the surface, and the strata too 
nearly horixontal to be available. 
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of the Sydney mines section, and that underlying, which has been cut in 
a vertical attitude in the tunnel, is the equivalent of the Collins 6 earn on 
Little Bi'as d'Or. The only seam of any importance which has yet been 
discovered overlying the four feet seam worked at the slope, is one of one 
foot eight inches in thickness, which may probably be identical with the 
Millix)nd seam. In the Millstone Gnt at this place, is also found a coal 
scam of about ihe same thickness as that last named, which probably is 
the continuation of the Ingi*aham seam. 



Difficulty in 
Identtfvinff the 
■earns in the 
Millstone Orit. 



TABULAR VIEW OP THE EQUIVALENCY OP THE SEAMS. 

With these explanations, and having now aiTived at the western 
termination of the coal field, I propose to recapitulate, in tabular form, 
the enumei*ation and equivalency or identity of the more important coal 
seams in the productive measures throughout the whole I'egion, arranged 
in the several disti'icts, under the names by which they are locally 
known, and by distinguishing lettera corresponding with those in the 
various sections.^ This Table (annexed) shows, also, the aggregate 
thickness of strata between the coal seams in each of the sections. 

In thus identifying the coal seams, and assigning to them their respec- 
tive positions in the measures, I am aware that I differ in some important 
points fi'ora others ; but I feel confident that the determinations, having 
been made after a more laborious and comprehensive observation and 
study of all the facts than had been hitherto given to them, will be 
found, in the main, correct. 

There is so much unceilainty in regai-d to the identity of the seams 
in the Millstone Grit, that it is to be feared no satisfactory result could 
be andved at by attempting to include them in the Table. 

It will be seen by the sheet of grouped sections — which embodies 
the same information as the Table, in a different fonn — that by 
placmg on the same level the main ^eam of the Sydney tnines, 
and its equivalents throughout the field, which are the most eligible as 
a point of departui'e, all the other seams range approximately on the 
same hoiizon, the difference not being greater than we find in many 
instances where the identity of the beds is indisputable. 
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»trict has been minutely and carefully »urveyed ; and I propoue 
ive the renults, refemng in illusti-ation to the map herawith 
drawn to a scale of foui* inches to a mile. 
•t more than foui* miles in length, by about one mile wide; 
itween the western shore of the Great Bras d^Or and the high 
Anne's Mountain, which separates it from St.]Anne*s Harbor. fJiybSr* ' 
1 physical featui*es have been described in previous reports ;* 
notable being the abrupt transition from a gently-rolling and 
ively level country, underlaid by carboniferous rocks, into 
id steep mountain range, whose naked and precipitous cliffs of 
te are fringed by a heavy talus. 

Iready been remarked that the best means of determining the 

of a coal field is to trace the coal seams ; and, fortunately, the 

d exploratory operations at New Campbellton have been on a 

i; tly extensive scale to give much assistance in this respect. The 

V lections, also, affoixled in the sea cliffs at either end of the ai*ea, 

\ gorges cutting transversely the lines of junction of the vai*ious 

mations at numerous intermediate points, leave little to be desired 

ining their mutual relations, 
general direction of the mountain range and the axis of the 
Brous basin at this place is N. 35° E. At the southern end of 
, the Millstone Grit is represented by a mass of coarse, gi*ey, 
rly-bedded sandHtone, about 1,800 feet in thickness ; dipping 
ist at angles varying fi-om 12° to 40°. The lower pai*t of the 
ve measures only, to the extent represented in the 8octions,f is 
ed in this area. The.Millstone Grit is underlaid at Kelly Cove 
11 patch of Cai-boniferous Limestone, consisting of the usual alter- owboniferons 
of red marl and fossiliferous limestone. The thickness at this 
I doubtful, the greater part of the measures having been swept 
it is probably about 1,000 feot in all. There appears to be no 
'conformity between it and the Millstone Grit; but, on appix)ach- 
mountain, we find the whole of the carboniferous rocks abruptly 
ind thrown into an attitude for the most part vertical, and occa. 
overtui'ned. At some points these rocks are brought into con- 



limestone. 



rto of FroffreM fur 1871. rages 4 and 5 ; for 1879-74, pages 174-176, 184-18&; and for 1874-76. 
t See Section Xju. ; alao the aheet and table of grouped BecUona. 
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unorphJ 
rooks, caldtee, 
aipllites and 
quartzltos. 



tact with the syenife ; but, generally, there is intei*posed a varying thick- 
ness of metamorphic calcitos, argillites and quartzites, associated with 
dolomites and other magnesian rocks ; also in a vertical or highly 
inclined position, and evidently' belonging to a pre-carboniferous series of 
altered sedimentary rocks, the age of which, in the absence of fossils, can 
only be inferred on lithological evidence. , 

At Kelly Cove, where these rocks attain their greatest development 
towards the south end of the area, and are cut by the coast line of 
the Great Bras d'Or, the following descending section is shown, the 
dip being east, at angles increasing gradually from 45° at the top to 75° 
at the bottom. The overlying carboniferous rocks, as far as the top of 
the Millstone Giit, are included in the section. 



Pre-Oarbon- 
if ttOTis roeks. 



SECTION XIX. (on the line A B.) 

NBW CAMPBKLLTON WHARF TO ST. ANNK*8 MOUNTAIN. 

Dip Eatt < 45° to 75°. 

KBKT. IX. 

MiLMToNE GRrr 

CARBONITSBOUS LnfBSTOKE : 

Measares concealed ; probably for the most part soft 

marls. Dip E. < 45° 707 

Compact grey fossilif erous limestone, full of geodos 
lined with calcspar and bristling with dog- 
tooth spar 88 

Slaty limestone t ...... 24 6 

Green and red marl « 11 4 

Yellow-weathering, slaty, arenaceous limestone. .... 8 2 

Measures concealed 40 9 

Limestone and red marl 13 2 

Measures concealed 6 4 

Fine-grained limestone 8 

Measures concealed 6 4 

Limestone, undetermined ; probably about 6 

Measures concealed 7 7 

Compact limestone 15 10 

Nodular limestone 24 3 

Brown, coarse, granular, fetid limestone 17 6 

BhM5k, htird, cherty limestone. Dip E. < 70°. 17 

Prb-Garboniferous Bocks : 

Gnarled and contorted crystalline limestone, light 

blue, with streaks of white 14 3 

Blue and white argillaceous rock ; calcareous in 

places. 53 8 
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PBBT. IN, FBIT. IH. 

Gnarled and contorted limestone, as before ; in flaggy 

layers ; forming a high ciifif 8 1 

Hard cherty rocks ; white- weathering highly calca- 
reous rock, with greenish streaks. Alternations 

of chert, crystalline limestone and quartzite in 

thick beds. Dark-brown fine-grained diorite, 

with serp^tinous coatings in the. joints, and 

streaked or ribboned in a great variety of colors. 

Laminated, black and greenish, cherty rocks. 

Calcareous and magnesian rocks and quartzite 

with thin laminsB of crystalline limestone and 

steatite. Aggregate thickness, about 470 

546 

Red syenite of St. Anne's Mountain. 

About fifty chains to the north-west, the raetamoi-phic rocks entirely 
ili»*appear, thinning off into a wedge-like form ; and are capped by the 
Cai'boniferous Limestone, which is in immediate contact with the syenite; 
but they reappear in a similar manner a little farther to the north, 
where, however, the lower carboniferous rocks are entij-ely cut out. At a 
point about one and a quarter mile from Kelly Cove, where themetamor- section of 
phic rocks ai-e well exposed in a deep gorge, the following section was ^lu neu ^ 
meanured. The strata dip to the south-east at high angles, and in ap- * ^ 
proaching the sj^enite, are vertical. The section includes, probably, the 
whole of the millstone grit rocks which come, to the surface at this point. 

SECTION XX. (on the line D C.) 

NBW CAHPBCLLTON MINK TO ST. ANNS'S MOUNTAIN. 

FBKT. nr. Fin. ir. 
Millstone GBrr : 

Bluish-grey argillaceous shale, Dip N. 71°, E. < 29« 

Measures concealed, on dip estimated < 51° 233 ' 

. Fine-grained, brown, flaggy, sandstone, Dip N. 105^, 

E.<75° 92 

Bluish-ffrey, argillaceous shale 25 . 

350 

Pbb-Garbonitebous Rocks : 

Fine-grained, laminated dolomite, with oalospar coat- 
ing the joints 12 

Compact, dolomitio limestone, stained lead-grey in 
the joints ; contains specks of galena, iron and 
copper pyrites 13- 

Laminated, contorted, sub-crystalline limestone .... 30 

White massive, broadly crystalline dolomite; weather- 
ing grey| 144 

(For analysis, see Report for 1873-74, p. 174) 
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raiiT. IK. 
Laminated, white and blue streaked limestone, joint- 
ed, and with cleavage plains ; calcspar in the 

joints 6 

Dark-blue, fine-grained diorite, with serpentinons 

coatings in the joints 10 

Greenish and white calcareo-magnesian quartzite. . . 1 2 

Strata, with much siliceous matter. 7 . 

Dark-blue quartzite ' 9 

Talcose, or impure steatitic rock, with quartz laminee. 4 

Greenish, friable, granular quartzite 1 4 

Blue quartzite 1 

Cream-colored quartzite 2 6 

(These quartzites are much cleaved, jointed and con- 
torted, traversed by quartz veins, and very brit- 
tle ; and have, consequently, been cut out into a 
glen ; higher up, on the escarpment, they appear 
to be lost, and the calcareous rocks coalesce). 

Banded, bluish and white limestone 24 

Greenish-white, saccharoidal limestone 5 

Banded and streaked blue and white limestone 4 

(Small red syenite veins, in no case exceeding two 
inches in thickness, occur in the last two beds, 
running both in the bedding and cleavage planes, 
and sometimes intercepting both). . , 
Bluish, reddish, greenish, and white banded dolo- 
mite, with streaks of serpentine 4 

Dork-green serpentine *. 3 

Streaked, blue and white limestone, with druses con- 
taining Iceland and dogtooth spar 21 9. 

Quartzite, grey or white, and vitreous; or bluish, 
with magnesian films in the joints ; traversed 
irregularly by patches of red syenite. Syenite 
in one inch layers, interstratified with the quart- 
zite, near its contact with the mass of syenite in 
the mountain. In some places banded, bluish 
quartzite and syenite, in layers of equal thick- 
ness, intervene between the limestone and sye- 
nite. The quartzite is frequently wanting ; 
and the limestone, in such cases, comes in con- 
tact with the alternations of quartzite and syenite; 
and, in one instance, a layer of white calcite, 
half an inch thick, is embedded between two 
layers of the syenite at the point of contact. The 
quartzite contains specks of galena and iron 
pyrites ; . . . 26 8 
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mr. iir. 
Red Bjenite, as above. No admirkare of the foregoing 
rocks, except at th^ point of contact. For a 
considerable distance up the gorge, nothing bat 
this red syenite is seen. The hills rise to an 
elevation of upwards of 1,000 feet, at no great 
distance from the Coal Measures ; and the 
highest peak, 1,045 feet, is not more than 2,000 
feet from the tunnel at the New Campbellton 
mine , 

Towards their junction with the syenite the quartzites are highly 
pyritous ; and when in contact, patches of the calcareous and magnesian 
rocks are found closely adhering to the syenite, which is also seen, in 
some places, to overlap and envelope them. 

About eighteen chains north fiom the point where the last section 
waH obtained, the Coal Measures are brought into contact with the coai ueagarm 
.H^^cnite, and a coal seam is actually exposed within seventy feet of the ^renite. 
junction. The coal has undergone no alteration fi'om heat, although 
much broken and slickensided. 

The number, position and attitude of the coal seams throughout the 
whole area have been already specified and described in the notice of the 
New Campbellton colliery (Report for 1873-74, pages 184-185). They 
ai*e also fully illustrated in the accompanying map and subjoined section, 
which was obtained partly in the tunnel and partly by measurement of 
the suiiace. In this section, the MillHtone Grit is entirely wanting, and 
the productive measures are in contact with the metamorphic rocks. 

SECTION XXI. (on the line E F G.) 

ORBAT BIU.B D'OB TO BT. ANNK'B KOUNTAIH. 

mr. iw. 
Coal Mkasures : 

Redmarl 2 

Blniah, roughly laminated, splintry argiUaceoua rock 12 

Dark*blue argillaceous rock, streaked red ; weathering into clay . . 2 

Bluish-grey, hard, argillaceous rock in flaggy layers, sometimes IS 

in. thick, micaceous, and with ironstone nodules 7 6 

Dr.rk-blne argillaceous shale 6 

[The above beds are seen on the shore lying horizontally.] 

Bluish grey sandstone ; forming a reef and point 8 

Measures concealed 300 

Bluish-grey argillaceous shale 8 

Coal (d) opened at McLennan's, near the brook ; also supposed to 

be the seam found on the shore (mixed coal and clay . 

3ft.6in.) 1 8 
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Underclay 2 

Grey, black-streaked, fake-bedded, coarse sandfetone 16 

Measures concealed 13 4 

[From this point, the strata, which had previously dipped to the 
east at angles not exceeding fifteen degrees, suddenly, by rea- 
son of a fault, assume a vertical attitude ; but it is believed 
that the continuity of the section remains unbroken.] 

Light-blue soft sandstone 17 6 

CJOAL 9 

Argillaceous and arenaceous shale, with fern impressions 16 9 

Goal, good 1 9 

Underclay, with Stigmaria 2 

Hard grey sandstone 02 

Goal and clay 3 

Underclay, with <S^%maria 6 

Hard grey sandstone: 9 

Dark blue, arenaceous shale * 6 9 

Light blue, hard sandstone 10 

Argillaceous and bituminous shale 6 

Dark-red, soft underclay 17 

Grey massive sandBtone '. 48 

Light-blue, flaggy or laminated sandstone 3 

Soft white fireclay : 2 

Very dark brown, calcareo-bitaiiiiuous, corrugated shale, with 

NcUadUes 2 6 

FouB FUT Sbam : 

C/oal 4 

Underclay, with iS'%maria 2 6 

Light-blue sandstone 30 

Goal. 3 

Fireclay 6 

Light bluish-grey sandstone t . . . 20 

Goal (f) of excellent quality 1 9 

Underclay and dark-red arenaceous shale 11 3 

Light-blue, flaggy or laminated sandstone 10 6 

Coal 3 

light-blue sandstone SO 

ArgiUaceouB shale 2 

Six fbbt Skam : 

Goal 6 

This seam appears to be extremely irregular, both in thickness 
'and quality, and is sometimes pinched out entirely. Where 
worked in the level, south from the tunnel, the surface facing 
the mountain is much slickensided and ground to powder, as 
if from the effects of a slide, accompanied by great pressure. 

Underclay, with Stigmaria 4 

# 



REPORT BY MR. CHARLES ROBB. 25T 

Pin. n. 

Bluiah-grey argillaceous shale, slickensided 20 

Brown, fine-grained, argillaceous shale, with imperfect cleavage and 

jointing 10 

Tello wish -grey sandstone, with many cleavage planes 43 

780 2 

Pee-Garboniverous Rocks : 

Bright green, calcareous clay or marl, mottled Indian red, or bright 
chocolate color ; inclosing pieces of calcareous rock containing 
red hematite ; small vugs Riled with calcspar crystals Proba- 
bly on a line of fault 6 

Gnarled and contorted limestone ^, 181 

Similar rock, but hard, shaly , cleft and less calcareous 28 6 

Laminated, slightly calcareous quartzites, dolomites and other 
magnesian rocks as specified in Sections XIX. and XX ; aggre- 
gate thickness 47 6 

257 6 
Syenite 6f St. Anne's Mountain 

ProQeediTig still farther north from the tunnel at the new Campbellton 
mine, the pre-carboniferous rocks reappear, at first in a band not exceed- 
ing 200 feet, but gradually increasing in thickness, until they attain a TiiickneBsof 
breadth of about 2,000 feet near Capo Dauphin. About two-thirds of if erous rocks, 
this breadth, however, is here made up of a band of bluish -grey 
argillaceous slate and quartzite, without calcareous beds, interposed 
between the carboniferous rocks and the limestones. Although thus 
presenting such a marked difference in lithological character, both 
slates and limestones may belong to the same formation. The slates 
are highly feiTuginous, weathering to a rusty brown color; generally 
very finely laminated, with smooth silky surfaces, but often of a 
compact structure; and at one place, near the southern end of the 
band, penetrated by a great quartz vein, which also partially cuts the Quarts vein, 
limestones. 

The line of junction of the limestones with the syenite is appi-oximately Junction of 

, , ^ . , . , , « / llmoatoneBand 

parallel to the general trend of the mountain range ; but that of the sjenit**. 
carWynifemus and pre-carboniferous rocks tends to follow the basin shape 
of the former, except when that is sharply cut off by the syenite, as before 
der^cribcd, and as represented in the map. 

The limestones and associated rocks, towards the northern end of the 
area, or in the vicinity of Cape Dauphin, cover the flank of the syenite 
mountain, to the height of at ley t 600 feet above the level of the sea. 

17 
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The line of junction, although genarally straight, is locally iiTegulal'; 
and in some instances, the limestones seem to fill depressions in the 
syenite. The carboniferous rocks, although much disturbed, ai'e evei-y- 
where unaltered, and some of the beds ai-e charged with characteristic 
fossils. 

A complication of faults occurs at Cape Dauphin, by which all the 
formations ft'om the Coal Measures to the syenite, are brought into 
unconformable juxtaposition, as shown by the boundaries on the map. 

At about fifty chains westward from the cape, lower carboniferous 
conglomerates rest directly on the syenite, generally filling hollows in 
the latter, and, in some cases, affected by minor faults in various 
directions. 

The coast to the westwai'd of this point, where the syenite, in 
high precipitous cliffs, plunges into the deep waters of the Atlantic 
Ocean, was not closely examined or measured. Here the syenite 
assumes a bedded stinictui'e (which appearance, however, may be due 
to joiutinijf), with dips at a high and uniform angle to the ea^t; and 
many bands of a darker colored, closer grained, calcareous rock, 
resembling an altered sandstone, appeal' as if interstratified with it. 
Some of these, however, are seen to thin out and terminate before 
coming to the water level, and it is difficult to determine whether 
they belong to the sub-crystalline calcareous rocks, more exten- 
sively developed to the eastwai'd, or more directly to the syenite mass 
itself. 

The lower carboniferous rocks, which immediately overlie the syenite 
at this place, consist, where seen, of a conglomerate, or rather breccia, 
of a prevailing red tint, |*ed sandstone, red and green miCi'l, and limestone 
holding mai*ine fossils characteristic of the formation referred to. The 
materials of which they are composed (with the exception of the lime- 
stone, which is probably for the most part of organic origin), are 
evidently derived from the disintegration of the syenite, limestone and 
quartzite immediately underlying. The pebbles of the breccia are 
frequenty large and angular ; and some of the sandstone beds, where 
seen in actual contact with the syenite, are entirely made up of fine 
fi*agments of the latter. The conglomerate, at its contact with* the 
syenite, is nearly horizontal ; but the continuity of the beds is broken 
by small faults, which occur along the lines where the altered sandstones 
are in contact with the syenite. In one instance these strata seem to be 
actually inverted j and a thick bed of carboniferous limestone, resembling 
that which, in the immediate vicinity, overlies the sandstones, etc., is 
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seen apparently to underlie these rocks, while still preserving an attitnde 
approaching honzontality.* 

A ftirther illustration of this invei-sion of the^sti-ata is seen about 
a mile west from Cape Dauphin, on the sea shore, where a mass of 
carbonifeiM)us limestone, occupying a l)rea<ith of 250 yaitjs, has been 
thi-own down by a fault, the dii'ectiou of which, on tlje we^st side, 
appears to coincide with the bedding or planes of jointing of the syenite, 
and of the fhults before referred U), near the same place. The limestone 
is regularly stratified in beds of about three feet and upwards, and dips 
N. 25° E., < 20°. Its upper beds, containing for a thickness of 
about thi-ee ioQi many fragments of red syenite, are overlaid by a 
fine calcareous breccia of syenite fragments, capped by thin-bedded red 
and green mottled sandstone, indistinguishable from the lower carboni- 
ferous sandstones so largely developed on the shores of Sydney Harbor. 
This whole assemblage of beds is surmounted by the syenite, which rises 
abruptly into a bold beetling cliff. 

The limestone is worn by the action of the atmosphere, and by the 
waves, into numerous caverns of greater or less depth. Two caves of Large caves 
large size occur here, known as the Fairy Holes. One of these is about 
fifteen feet high and twenty feet wide at the entrance, which is only 
accessible (except by boat) at low tides. It ramifies in the interior 
into numerous long, naiTow chambers, of sufficient size to admit a man in 
a stooping or crawling posture ; but rapidly contracting. The arched 
roof is in some places scooped out of the conglomerate or breccia, and 
the cave ascends towards the interior, and then descends and branches 
into compai'tments. Large blocks of the limestone are strewn along the 
floor, mixed with white cla}*and soft earth. No water is met with, and 
the roof and sides are covered with a thin vegetable mould. No stalac- 
tites occur. A brook falls into the sea* a few feet west of the opening ; 
and from this the cave is approached at low tide, when the wind is off the 
8hoi*e. 

In a deep, picturesque, wooded gorge, at the bottom of wliich flows a 
large brook, and about fifty yaixls to the west of the former, is a second 
cave, excavated in the same limestone, also near the shore. Although 
narrower ami lower than the firet, it is deeper, and. in some res]^)ects, 
more interesting. A small brook runs in the floor of this cavern, and 



' Similar facte, in relation to tlio syenitic raiij^ and aModated rockn of Uie Malvern Hills, in England, 
where the conditions bear considerable resemblance to those above described, were noted by Mr Leonard 
Homer, and have been described by him in the Geological Transactions of London, Vol. I., and attracted 
much attention from fireoloirists at the time. See also the Memoirs of the UeoloKicai Survey of Great 
Britain. 
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water trickles copiously from the roof, leaving, by its evaporation, a 
great multitude of stalactites and stalagmites. At the entrance, and 
for a considerable dfetance into the interior, it has the dimensions of a 
small adit, and admits of a man walking upright. It then narroTvs 
rapidly until it becomes necessary to cmwl, in order to explore the 
inner recesses. Again it widens j and one may proceed on hands 
and knees to a point at which the brook flows over a ledge, beyond which 
it would-be impossible to go without di'agging oneself through the ice- 
cold stream. There is no doubt that both these caves owe theii* origin to 
the decomposing effect of air and water, penetrating fissures, onginally 
very small, in the limestone. Such caves, frequently holding strong 
sti'eams of limpid water, are everywhere characteristic of the Carbon- 
iferous Limestone. 

From the point in the coast line where the syenite firat appears, 
for a distance of twenty-five chains eastward, the carboniferous rocks, 
as before remai'ked, are well exposed in regular successive beds, 
without faults, or disturbance of any kind, except such as are due 
to the general uptilting of the strata. The following is the section 
here, in descending order, commencing at the Millstone Grrit, which 
fornas Cape Dauphin and extends ^yq chains to the westward. 

SECTION XXII. (on the line H J.) 

OAPK DAUPHIN TO ST. ANNB'S MOUNTAIN. 

Dip North 75° East < 55°. 

FBIT. Ilf. 

Bluish-grey, coarse sandstone, with drift plants ; jointed ; slickin- 
sided on planes of bedding ; irregular coaly matter and under- 

clays. Tliis represents the Millstone Qrlt.9 397 

Bluish argillaceous shale, with nodular, grey and pink, slightly cal- 
careous, fine grained rock 9 8 

Purple and blue marl, with hard bands 12 2 

Argillaceous shale, with plants 5 8 

Hard calcareous rock, with thin white veins 6 

Blue argillaceous shale, with many thin hard calcareous bands. ... 20 

Brown and grey shaly marl, with a little calcareous matter 18 

Blue marl in alternate hard and soft beds 11 2 

Hard grey limestone 4 

Blue shaly marl, with occasional harder bands 19 4 

Grey curly limestone, of irregular thickness 6 

Alternating soft and hard argillaceous shal^, traversed by calc- 

spar veins 12 10 

Purplish marl 1 

Calcareo-arenaceous shale 3 10 
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Aig)llftceoiis8hale,m alternating hard and soft bands 34 10 

Shaly, calcareous and micaceooB sandstone 6 2 

AltemationB of marl and limestone, with imperfect lamination .... 30 3 

Arenaceous shale • 2 8 

Nodular limestone, in thin beds, with interposed layers of arena- 
ceous shale 13 6 

Aigillaceous marl (no lamination) with thin limestone beds, and a 

thin bed of carbonaceous shale 27 8 

HasslYe, grey, fetid limestone 8 

Fetid, calcareous sandstone 1 7 

Limestone 11 3 

Measures concealed ; probably soft marl 86 3 

Massive limestone 19 4 

Bed and green marl 41 10 

Compact and flaggy limestone * 3 9 

Nodular limestone 3 

Carbonaceous shale 2 

Calcareous sandstone 2 

Bark blue, fetid, fossiliferous limebtone • 7 

Calcareous sandstone 2 2 

Bed and green marl 41 6 

Calcareous sandstone 29 2 

Bed and green marl 15 2 

Bluish laminated limestone 4 

Bed and green marl 21 7 

Concretionary limestone, sometimes massive 66 4 

Greenish marl 39 7 

Hard, blue, concretionary limestone 3 10 

White gypsum 10 11 

Measures concealed ; probably red marl 25 8 

Concretionary limestone . . .^ 4 6 

White gypsum 6 2 

Measures concealed ; probably red and green marl 43 ^5 

Arenaceous, vesicular, fossiliferous limestone 3 10 

Brown, friable, calcareous sandstone 3 10 

Measures concealed ; probably red marl 16 10 

Very hard conglomerate limestone 32 2 

Green marl 3 10 

Compact, vesicular, non-fossiliferous limestone 66 2 

Soft brown earth 6 

Compact, black, massive limestone, with veins of black chert 6 2 

Green marl I 

Calcareous sandstone 1 

Green marl • 1 

Brownish marl 6 2 
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rsR. IV. 

Kod and green marl 24 3 

Reddish conglomerate, coarse at base, fine-grained above ; pebbles 
of red syenite, brown, red and other colored metamorphic 

limestones ; of great but unknown thickness — — 

Beddish, calcareous rock 1 

Green, slightly calcareous rock • 1 

Red syenite of St. Anne's Mountain — — 

Total thickness (exclusive of conglomerate) 1,276 2 

This section, although somewhat different, both in regaixi to the 
debcripLioii of the individual beds and the total thickness obsei*ved, 
is the KUine as that measiu*ed in detail by Ms, Eichaixi Bi-own, and 
describe<l in tho Journal of the Geological Society of London, Vol. III., 
page 257 ; and is also quoted from Mr. Bi-own, by Dr. Dawson, in his 
Acadian Geology, page 402-403. 

In the above section, the division between the Millstone Gnt and 
lower carlK)niforous rocks is distinct, and most unequivocally mai*ked, 
but there is no unconformity.. Between the Coal Measures and Mill- 
slone Grit, at Cape Dauphin, there is evidence of a fault, which is 
probably the continuation of that which exists between the carboniferous 
and niotnnioj'phic rocks. The dips observed in the Millstone Grit, at 
Caj)e Dauphin and at Biixl Islands, which lie N. 30° E., a mile and a 
half di.^>taiit from the ca^ie, when compiu'cd with those in the same 
formation in the south part of the district, clearly indicate the basin 
shape of the cai'bouiferous strata. 

Economic Minerals. 

The t<jllowing economic minerals have been ob>>erved in this region: 
Clay Iron Stone. — Numerous l>eds occur in the Coal Measures contain- 
ing nrgillaceous iron ore, both in nodules and in thin continuous bands. 
An averflge sample, analyzed by Dr. Hairington, yielded about 28 per 
cent, of metallic iron (Report for iSTS-Ti, page 242).. A great pi-o^x^rtion 
of the iron made in Great Britain is derived from such ores, but there is 
not much hope of an adequate suppi}' in Cape Breton for economic 
puriK)ses ; though considerable quantities of it aie found sti'ewn along 
tfie beach under (he cliffs, from which it has been derived. 

Bog Iron Ore. — A deposit of this ore, apparently of excellent quality, 
was observed near Scho<3ner Pond; but its extent appears to be limited. 
Such deposits will, no doubt, he found in many other places, as most of 
the springs issuing from rocks jissociated with the coal seams hold in 
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solution a considerable proportion of iron, which, being precipitated, 
gives rise to the deposits of bog ore. 

Hematite, — At or near the contact of the Lower Carboniferous with Depeiitgof 
the underlying metamorphic rocks, veins or beds of hematite, of worka- 
ble size and quality, have been discovered, and afford promise of being 
available for the manufacture of iron and steel. In one instance, at the 
Whykokomagh iron mine, described in the Keport for 1873-74, page 180, 
considerable exploratory work has been done, but is, in the meantimci 
suspended. Near Big Pond, Bast Bay, Bras d'Or Lake, about twenty-two 
miles fi-ora Sydney, a deposit of ochreous red hematite, apparently of 
great extent, has recently been discovered, and a little exploratory work 
done upon it. A fair representative sample of the ore has been analyzed 
by Professor Henry How, of Windsor, N. S., with the following results : 

Siliceous gangtie 8-78 AnalyiiB by 

Profenor Howg 
Soluble silica 0-26 

Peroxide of iron, with trace of alumina 88-21 

Water 1-63 

Magnesia. 1-22 

100-00 , 

Metallic iron, per cent 61-39 

Sulphur traces. 

Phosphorus minute traces. 

In calculating the metallic iron, allowance is made for the trifling 
amount of alumina present. This ore is specially adapted for the manu- 
factui*e of Bessemer pig ii*on. 

Limestone, — The limestones which prevail extensively in the carboni- 
ferous limestone series, pi-oducc, when calcined, a good strong lime, but 
rather dark for the interior finishing of houses. An unlimited supply Dark color of 
can be produced at a very cheap rate, as beds of considerable thickness *' 
crop out in immediate proximity to good harbora; slack or coarse 
coal for burning it can be obtained from the mines at almost a nominal 
price. Several kilns are in constant opei*ation throughout the district for KUnain 
local supply, chiefly at the North-west Arm of Sydney Hai-bor. opeiution. 

Flags, — Some of the beds in the Millstone G-rit produce excellent flags. 
They have been quarried to a limited extent on the beach neai' the South 
Bar on Sydney Harbor, where slabs of great sti-ength and remarkably 
smooth and even, have been pi-ocured, measuring five or six feet gue of flags, 
across, and threejto^four inches in thickness. Some of the calcai*eou8 
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sandstone8 in the productive measui'es, appear, also, to be well adapted, 
for flagging. 

Grindstones, — Grindstones of fair quality ai"6 affoi-ded by the sandstones 
of tiie Coal MoasureH, and ai*e manufactui-ed to a limited extent for local 
use. 

Building Stanes. — The sandstones, both of the Millstone Grit and Coal 
Measures, are generally too coarse, too irregular in the bedding, and too 
much impregnated with iron to yield good building materials, except 
for foundations and other rough work. Some of th^ upper beds of the 
carboniferous limestone formation, however, afford a dark red, brown, 
or chocolate-colored, very homogeneous sandstone, which would proba- 
bly be more valuable as a building material. Such beds, crop out at the 
water's edge, on Sydney Harbor, in the most advantageous position for 
working and shipping. 

Syenite. — The syenite of St. Anne's Mountain, at Kelly Cove and Cape 

Dauphin, will be found admirably adapted for ornamental ai'chitecture. 

It possesses a great variety of beautiful tints, admirably blended, is 

capable of being extracted in blocks of any required dimensions, and its 

also very conveniently situated for shipping. 

Marble. — At the same locality, white and variously tinted marbles 
can also be procured with great facility. 

Ch/psum, — The carboniferous limestone formation in Gape Breton 
is specially characterized by the occurrence of extensive deposits of 
gypsum ; but in the districts to which this report has special reference, 
no deposits of this mineral, of economic importance, have been dis- 
covered. At North Sydney and at Cape Dauphin, gypsum beds of 
limited extent were observed, and are noted in the sections ; others of 
greater extent were visited, but not specially examined. 

Brick-clay and Fire-clay, — These materials ai'e also available in the 
disti-ict ; the former has been worked at the North-west Arm and other 
points, and the latter may be obtained in any required quantity, and 
probably of good qualit}', from the underclays of most of the coal seams. 
In some instances these are nearly pure white, and very free from iron 
and sulphm-. 

Surface Geology. 

In the descriptions given of the geological and physical characteristics 

of this region, reference has been incidentally made to its surface features, 

and especially to the existence of numerous parallel bays and channels in 

Glacial iictioii. the coast, as well ati ridges in the interior, which ai-e probably due to 



While days. 



REPORT BT MR. CHARLIS ROBB. 265 

glacial action. Tliis is indicate by their genei-al direction being coinci- 
dent with that of the glacial stria), of which numerous reliable observations 
were obtained. The occun-ence also, at the head of the North-west Ann 
of Sydney Harbor, of a great pi'ofusion of eri'atic boulders, consisting of smtics. 
gi-anitic, felsitic and homblendic rockw, probably derived from remote 
northern regions, and the manner of their distribution seem also to 
confirm this supposition. It is worthy of remai'k, that the distri- 
bution of the hard metamorphic rocks appears to have influenced the 
direction of the denuding agencies during the Glacial period. Thus it 
would seem that the entire area of Bras d'Or Lake has been excavated Excavation of 

BnadK)r Lakib 

by glacial action in the soft marls and other friable rocks of the lower 
carboniferous formations, the remains of which now fringe its margin. 

Glacial striaa were observed at several points throughout the region. Glacial stria, 
both on the highest crests of the ridges, and close to the sea level, but 
only on the millstone grit ix>ckH. In some instances two sets were 
noted on the same smoothed surface, crossing each other at a small 
angle. The following are the. localities and directions noted : 

Indian Cove, Sydney Harbor, north side, 8. 6P W. * 

Victoria mines wharf, Sydney Harbor, gouth aide, S. 54*' W. 

International wharf, Sydney Harbor, south side, 8. 52"^ W. 

Intermediate between the two last-named points, S. 63^ W. 

Cow Bay road, halfway between Sydney and Cow Bay ; two sets crossing, 8. W W. 
and S. 36° W. 

Cow Bay road, one mile west of the last point, 8. 54° W. 

Cow Bay road, at the junction of the old Grand Lake road, S. 54° W. 

Cow Bay road, Fitspatrick Brook, five miles east of Sydney, 8. 53° W., S. 69° W., 
S. 71° W., and 8. 82° W. 

Cow Bay road, Power Lake, four miles east of Sydney, 8. 38° W., 8. 46° W., 8. 
53° W., 8. 60° W., 8. 66° W. ; sometimes intersectmg. 

Orand Lake road, two and a half miles east of Sydney, two sets, 8. 56° W. and 
S. 36° W. 

Grand Lake road, three miles east of Sydney, 8. 49° W, 8. 58° W. 

Lingan road, four and a half miles east of Sydney, 8. 46° W. 

Little Bras d'Or, on road to North Sydney, W. 26° N. 

Although, as alreaily mentioned, erratic boulders of foreign oi'igin are Scarcity of 

\ erratics. 

not altogether wanting in this region, they are comparatively scarce ; 
the loose rocks on the surface being, for the most part, derived from the 
beds immediately underlying. The soil also appeal's to be of similar Soil, 
origin, generally very poor and thin, as is usual in regions occupied by 
sandstone. Where the red mai'ls and other calcareous rocks of the 
Carboniferous Limestone occur, the soil is always richer, as shown by 
the superior chai'acter of the vegetation. 
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The action of the waves, and of the winter frosU, in andemini 
abi-ading the sea cliffs, causes a constant encroachment of the sea^ 
the land, the rate of which varies at different points. At one • 
where exact obsoi-vations, extending over a period of thirty years, 
made by Mr. Richard Brown, he estimated it at five inches annuall; 
remarkable effect of this disintegrating process is visible on the 
between Low Point and the Bai-asois, and is thus descnbed b; 
Brown : " A mass of strata, half a mile in length, two hundred 
width, and twenty yaixis in height, resting upon a seam of coal, ha^ 
strike parallel with the coast line, and dip sufficient to bnng the 
of gravity into action, has slipped down bodily, owing tothesoP 
of the underclay on one side by land-springs, and on the other 

action of the surf/ -SRbfi '^<*"» ^^^''^ ^*"®° °"^'' ""* ^^ ^"f a k 
before thU time, has profeto been gi-omid int« mud and sand bj 
. waves ; but the coui-se of thellJ^gllP "^^y ^ distinctly traced f«,r 
U) end, by means of the long ru^ ^"P" *"** ' T 
smface." I may add 'that in the wi«t«P^"^^; XwhXv 
twelve of theHe*fuiT0W8 were observed, extencS?^ ^ 
of the landslide. ^^ . . 

Bffactocthe At Burnt Head, in the vicinity of Glace Bay, tnK ^ , 

krnitionof the , • •* j -^u • * ^- ii u -j 1 m^the long COn 

Hub oofti ■eftm. been Ignited, either intentionally or by accident, and^ , ^ i 
and intense heat produced by its slow combustioii^f 
haixiened the associated shales, and altered their textu^ , ^ 
such an extent, that the fragments strewn along the^Li u^; 
rounded and polished by the action of the waves, can scarcqL. . , 
guished from pebbles \vhich might occui* in any region of an^ 
moi*phic rocks. A pi'ecisely similar case is described by Sil 
Lyell, * as occurring at Russell's Hall, near Dudley, Staffoitishiil 
coal seams have been slowly burning for ages, and he HhowH 
eifect upon the neighboring strata Corresponds exactly with thati 
elsewhere by intinisive granite. 

I have the honor to be, 

Sir, 

Your obedient sei-vant, 

CHARLES HOli 
GxoLooiGAL Survey op Canada, 
Montreal, May^ 1875. 

* fflemento of Gtoology, 2iid Edition. 
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OBSERVATIONS 

ON 

THE HI8TOBY AND STATISTICS OP- THE TRADE AND 
MANUFACTURE OP CANADIAN SALT. 

BV 

J. LIONEL SMITH, 

APDItaaSBD TO 

A. R. C. SFJiWYN, Esq., P.R.S., F.G.S., 

DIHKTOIl OP TUB OSOLOOICAL SUETBT OP CANADA. 



ScR, — I have the honor.to report on the resalt« of my visit to the Halt 
works of Ontario, iiiidertakon in accordance with your inBtructions given 
me in May la^t. 

Although courteously received by the proprietor and officera of the Difflcqiiy«f 
variou8 works, I found an evident reluctance manifested by some to informauon. 
impart details of their business. In many instances I was told that fUll 
returns had alreatiy been forwarded to you, which obliged me to leave 
blank.H in my note- book, to be filled up at Montreal. But on inspection 
of the alleged "full returns," I found that they were very defective, 
inaiiy important questions being either imperfectly answered, or not 
answered at all Some of the required information has been supplied by 
correspondence; but it was found necessary, in order to complete* tabu- 
lated comparisons, to fill up gaps with approximate results obtained 
from other manufacturers. While, therefore, the infonnation Qbtained is 
not quite so complete as is desirable, it is, nevertheless, important and 
considerable, and will, it is hoped, affoi'd a fair insight into the present 
extent and position of the salt producing industry of Canada. 

For easy reference, as much as possible of the information obtained is tw>1m. 
classified in the annexed tables. 
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On reaching the salt region, I found that the manufacturere were 
much gmtified by the prices their salt consignments were obtaining in 
Chicago and other Western markets. The Grand Tnink Eailway author- 
ities had enabled the Seaforth, and other inland manufactui^ers, to send 
their salt to the Chicago market at the reduced freight charge of 90 cents 
per barrel ; so that the balance of previous seasons' stocks was pix>fitably 
disposed of. 

Most of the salt made at Goderich and Kincardine is shipped to such 
western mai-kets of the United States as are within reach of water- 
carriage, and as far west as Duluth, salt forming a return cwgo for 
western products. The situation of wells at, or near, these two lake 
ports, gives to the manufacturers an advantage of 16 to 20 cents per 
barrel over those farther inland ; since, in conformity with the general 
custom of railways to charge an increased rate for freight moving back 
or over short distances to water lines, the Grand Trunk Kailway Com- 
pany charges 17 cents per barrel of salt from Seaforth to Goderich, ami 
16 cents from Clinton, which is only twelve miles, from Goderich. On 
arrival at Goderich 3 cents per barrel has to be paid for cai-tage. 
Neai'ly all the Goderich wells are also subject to the charge for cartage 
to the port or railway, but the Kincardine wells, being close to the 
harbour, no cartage is there necessary. One of the latter (the Bruce 
well) has unusual facilities for shipping, inasmuch as the works occupy 
a terrace, with the Penetangore River, or Cieek, on two sides, and a lake 
wharf on the third. 

As the inland manufacturers have necessai'ily to cultivate the inlander 
Canadian markets, their salt is brought more into competition with that 
from Liverpool ; and, as will presently be shown, this competition bears 
BO heavily upon them, that it must check the pix>gres8 of works inland, 
and pi'omote their inci*ease along the lake shore. 



Difficulties 
bef etUng salt 



Present State op the Canadian Salt Trade. 

Since Dr. T. Sterry Hunt's visit to the Goderich salt region in 1869, 
only eight wells have been sunk that are productive, or at pi-esent in 
operation. The difficulties (arising from restricted markets) which beset 
salt-making in Canada, have not only pi-evented the boring of many moi*e 
wells, but have checked production and improvements at wells ali*eady 
equipped and in action. 

To estimate the condition and future prospects of the salt manufactui*e 
in Western Canada, we must look at all the circumstances by which it \a 
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inflnenced. The total export ti*ade of Canada requires so mach more 

tonnage than the import trade can profitably supply, that ship owners, 

or their representatives, are often glad to load their vessels with salt for cheap camag© 

Quebec or Montreal, at mere nominal rates of freight, in preference to ^f EngU8h»it. 

carrying dead, or waste ballast, which, besides the cost of loading and 

unloading, involves heavy expense for lighterage. 

Fine salt from Liverpool is frequently laid down at Quebec at five 
shillings sterling per ton of 2,240 lbs, while solar, and sometimes coaree 
salt, are brought out simply as ballast without any freight charge. The 
Chicago salt manufacturers likewise frequently dispose of surplus stocks in 
Canadian and other foreign markets, at prices lower than they are willing 
to accept in the home market. English salt, consequently, can often be 
bought at a less price in Montreal than in Liverpool. Thus we have jwught fw leae 
an exception to the general law, according to which the value of a ^a"*" 
product depends upon the distance from the point of production. 
In its progress inland, English salt has the further advantage of 
travelling at a less rate of freight westward, than Canadian salt can 
eastward, and may thus supply western markets at prices below those 
obtained for the native product in the easteni markets. 

At first our manufacturers were content to compete with Liverpool 
ealt in mai-kets west of Toronto. Demand for their salt, however, gra- 
dual ly extended further east. It« price necessarily increased as it pro- 
gi-essed in this direction, while that of Liverpool s^flt proportionally 
decreased ; until at Montreal, and ih our eastern districts, Ontaiio salt 
can only be sold when the stock of Liverpool salt is much reduced. 
In 1873, the high prices of labour and fuel in England so raised the 
price of salt there, that it could not be exported at the low prices of 
former years. The consequent improvement of United States and Cana- 
dian markets materially assisted our manufacturers. 

The importations of Liverpool salt into the Dominion apparently ^^ rtatJoMof 
attained a maximum in 1870; since then there has evidently been an BngUtheait. 
annual displacement of English by Canadian salt, as is shown by the 
following extract from the returns of the British Government. Canadian 
returns I found to be defective. 

Salt Exports to the Dominion of Canada,^ 

1870 81,169 tons. » 3,246,760 bushels. 

1871 76,005 " «= 3,040,200 " 

1872 54,076 " = 2,163,040 « 

1873 24,800 « = 992,000 « 

* U may here be renuurkod, that 56 lbs. of salt = 1 bushel ; 6 bushels = 1 barrel ; 40 bushels or 8 
barrels « 1 Engrlish ton ; and 85.71 bushels or 7.14 barrels ^ i Canadian ton. 
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The importations of salt, for 18t4, are supposed to be at least double 
those of 1873, which, as already explained^ was an exceptional period. 

Thus, on their eastern side, we see oui* mantifacturers in constant conflict 
with a torrent of cheap English salt^ flowing ai*ound them, and to the 
United 8«ia«s westein mai'kets beyond. On their western side thei-e have been Btiil 
other obstacles. To gain admisnion to markets beyond the frontier, a 
duty of 68 cents per barrel had to be paid, and $3.60 per ton of loose 
salt; although United States salt was admitted duty free to comixjte 
with theirs around their own wells. 

The superior quality of Ontario salt was soon recognised, and alter 
driving United States salt quite out of Canadian mai'kets, our manufactur- 
ei*s began to ship salt in consignments to Chicago. But the duty, consular 
fees, commission, storage, and other charges incident to consignments, 
only left to them a small profit at best of times, and fi*equently entailed 
such losses that many of the salt companies became embai*rassed, and 
were obliged to sell their pmperty at a gi*eat sacrifice, or to close their 
works. 

In 1872, the United States Goveitiment reduced the customs' duty on 
salt 50 per cent. This gave Canadian skit a better chance in American 
markets, and since then our salt works have been in a moi*e active and 
pmsperous condition ; but Llio manufacturers have still to face a United 
States duty of 8 cents per 100 lbs. on bulk shipments, and 12 cents per 
100 lbs. on barrel salt, or nearly 34 cents per ban*el, besides a consular 
fee of $3.00 on every invoice or bill'of lading. 

The wells sunk since 1869 have been for the service of larger blocks 
or factories than were previously constructed. The " International 
Works " at Groderich, lately completed, are on a very large sca'e. They 
are built in four blocks, each provided with pans of twelve by twenty-foui* 
feet; the pumping capacity is 44,000 gallons of brine per hour, and the 
production of salt as high as 800 barrels per day. 
UMofk«ttiM Since 1869, evaporation with kettles has (with one exception, viz, at 

the " Huron Salt Works," which, however, have been closed since 1871) 
been superseded by the use of large quadrangular iron pans, the dimen- 
sions of which vary accoixling to different systems of heating (see Table 
in.) The substitution of pans for kettles was an impoi*tant improvement, 
as it at once increased the capacity and reduced the cost of manufactui*e. 

A system of evaporating in wooden vats, heated by steam piping} 
is now being indroduced, and has both economy of construction and 
maintananee to recommend it. By this system the "Ohio Eiver 
Valley Salt Company" makes good salt from brines fifty per cent weaker 
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than those of Ontario ; bat it appears to be better adapted for strong 
brines. 

Density of Ontario Brines ; Gtpsum ; Earthy Chlorides. 

The salometer shows that the brine has not decreased in density in strangth or 
any of the Ontano wells since they were opened, nor, in so far a^ can be 
judged fi-om a companson of the amount of salt produced with given 
quantities of fuel and brine, has the proportion of chloride of sodium 
diminished. To what extent the latter salt contributes to the density of 
the*brine can only be detennined by analysis. Where the saliferous 
beds are from eighty to one hundred feet thick, and contain beds of rock 
salt, the brine is not likely to diminish much in strength. That which is 
drawn, however, from between the first and second strata of rock salt 
is not generally so strong as that which comes from between the second 
und thii-d. The former ranges from 75° to 90°, and the latter from 85° 
to 100° of the salometer. The minimum points in both cases are aiTived 
at when the wells have been pumped very freely, the br4nes returning to 
their maximum density when pumping is again relaxed. 

Wherever there is rock salt, well-borers are prepared, by expenence, suiphmt«of 
to meet with sulphate of lime or gypsum. The Ontario salt-beds are all ""•• 
more or less impregnated with it ; but I found by the records of different 
wells that the proportion not only varied in different localities, but occa- 
Hionally also in different borings in the same locality. The brines from 
nearly all the wells at first contained a sensible amount, and in some 
cases the quantity was considerable. This difficulty was met by the 
use of gypsum pans, which wore set at the .back or bank end of 
the blocks, where the heat is lowest. The brine was first run into 
these pans, where, at a temperature of from 110° to 120° Fahr., the 
*>ulphate of lime was deposited, and the brine flowed thence through 
«yphons into the crystallizing pans, where it was further heated 
to 160° for coarse salt, and to from 200° to 212° for fine salt. 
When the quantity of sulphate of lime is insignificant, as at Kincai'- 
dine, and in most of the Gk)derich wells, special pans for its removal are 
not generally usec^l, and in some instances where they were formerly 
employed they are now discaixied, the roason assigned being, that the 
brine has gradually become free from sulphate of lime. The testimony 
on this point, however, was not uniform, owing, probably, to the fact that 
the brines are derived from different strata. 

In the deliquescent chlorides of calcium and magnesium (the so-called chioridM of 

, Mlaum and 

earthy chlorides) salt-makers have a more subtle antagonist to contend magiMiium. 
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with than sulphate of lime. When present in salt they keep it in a 
moist condi tion, or, in dry situations, cause it to cohere in massses or 
lumps ; either condition at once indicating to the butter-maker and the meat- 
curer its unfitness for their respective puposes. On the other hand, it is 
said that salt containing these chlorides is the best for cheese-making, 
probably on account of the tendency which it would have to prevent the 
cheese becoming too diy. 

By the analyses of Dr. Hunt, and Dr. Goessmann (186*7 and 1868), it 
was shown that Ontario brines were comparatively free from the chlorjdes 
of calcium and magnesium. From my mercantile experience mth 
Ontario salt, however, and from observations made under your instruc- 
tions, it would seem either that their proportions in the brine have since 
increased, or that their presence in the salt must be accounted for by 
cai'elessness in not running off the mother-liquor often enough fix)m the 
pans. Dr. Hunt has shown that in one instance, at Goderich, these chlo- 
rides had accumulated four-fold in the pan from this very cause. 

Amongst the manufacturers I met with four different opinions on 
this subject. There were those who scouted at the idea of any earthy 
chlorides being in their bi'ne; those who thought that there "might 
be traces," but not sufficient to be worth paying any attention to; 
those who admitted their presence, but did not see the necessity 
of incurring trouble or expense to get rid of them ; and lastly, those 
who not only admitted their presence, but were anxious to find out the 
best means of removing them. 

Carbonate of soda is largely used by English and other manufactui-ers, 
as a means of decomposing the earthy chlorides. By it the lime and 
magnesia are precipitated as carbonates, while the chlorine and sodium 
combine to form chloride of sodium or salt. In order to decompose the 
chloride of magnesium, Muspratt recommends the use of milk of lime, 
which precipitates the magnesium as hydrate. 

Dr. Hunt states, in his report, that at Syracuse daiiy salt is prepared 
by " washing the previously drained salt in a pure saturated brine, to 
which has been previously added a sufficient proportion of carbonate of 
soda to decompose the earthy chlorides present in the salt; the propor- 
tion being determined by the results of analysis. The salt is then dmned 
and partially dried in bins, after which the drying is completed in hot air 
chambers. This method may answer for salt intended for a specific pur- 
pose, but causes a waste of too much time and labour for the ordinary 
salt of commerce, The objectionable chlorides must be disposed of in 
the brine, and before the salt is mad%, to secure economic results. 
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Dr. Goninlock, of Seaforth, states as his conviction that the soluble 
chlorides increase in the brine as the area enlarges from which it flows. 

SOLAR SALT. 

This salt is used in pork and beef packing, and in the curing of fish, Usetof mIw 
and is indispensable to their preservation on long sea-voyages, and in 
hot climates. It is valued chiefly on account of the large size of its 
crystals, the result of slow solar evaporation. Large crystals are some- 
times also produced by slow evaporation with artificial heat, but it is 
stated that meat and fish curei-s regard them as inferior to the salt 
produced by solar evaporation. 

More or less solar salt is made in every salt manufacturing district in soiar«at 

, , , , imported by 

the United States, which country, nevertheless, imports from six to theUnitad 

StfttOB. 

seven millions of bunhels annually. Although the Canadian kines are 
well suited for the purpose, it has not hitherto been made in Canada, 
and its production would alone be profitable if the cost were such as to 
enable our manufacturers to compete with those of other countries. 
The great and increasing demand for solar salt should stimulate its 
manufactui-e. 

There is no apparent necessity for adopting the expensive system of 
salt rooms and covers used at Syracuse and other places. The imported 
article is the pi^Kluct of natuml salines in the West Indies and South 
America; or of solar evaporation in artificial earth pits in Portugal, 
and on the Mediterranean coasts of Spain and France. 

The arrangements of each saline at Setubal, in Portugal, may be Amagement of 
briefly described as a vast reservoir from two and a half to live acres in setuSi. 
extent, divided into oblong spaces by embanked paths three and a 
quarter feet wide, with a basin or feeding reservoir at one end. The 
oblong tanks are about eight inches deep. They have a main inlet 
from the basin, and a main outlet for carrying off exhausted, or super" 
fluouB sea-water. In autumn the sea-gates are opened, and the whole 
area inundated, to a depth of twelve inches. The water is left to 
evapoi*ate until the end of May, when the tanks ai*e cleaned out, and 
recharged, from time to time, from the basin. Under the influence 
of the north-east winds evaporation is so rapid, that in twenty days 
each tank bottom is covered with a layer of salt about two inches 
thick and almost dry. This is the fii*st crop. The second crop is 
ready in another twenty or thirty days ; but brine for the thii-d 
crop is let into the tanks before the second crop is raked out. If the 
weather proves unfavourable to the third crop, the whole area is again 
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inundated for the winter. The time and labour spent in making solar 
salt from sea water, which yields only two and a half pei* cent, is immense 
compared with what is required to make it from brine yielding 25 per 
cent. 

Both Dr. T. Steriy Hunt and Dr. Groessman have testified that the brine 
of the Groderich region is one of the strongest and purest known, and that 
it is especially adapted to the making of solar salt, owing to its compa- 
rative freedom fi-om the earthy chlorides. There seems, therefore, no 
reason why our salt manufacturera should not make it in pits, or ground 
vats, lined with a proper cement, excellent materials for which thej^ 
have at hand. 

The general condition of the atmosphere as regards moisture in salt- 
making localities during the season of evaporation is more important 
than th% number of days on which rain falls ; and the number of un- 
clouded days during this period is likewise important. In Ontario the 
summer months will compare favourably in these respects with any 
country in Europe, and the trouble and expense of covere might pi^o- 
bably be dispensed with, as it is doubtful whether the shade they give 
does not retard evaporation to an extent hardly compensated for by the 
protection they afford against rain.* 

Great care should be taken in selecting a site for solar salt works, as 
evaporation is proportional to the amount of moisture in the surrounding 
atmosphere. The ground should be of such a character as to admit of 
easy drainage, and every precaution employed in the arrangement of 
the gi-ound vats or pits. 

If by ex])eriment ground vats were not found suitable to our climate, 
a less costly system of raised salt rooms than is used at Syracuse would, 
no doubt, be found sufficient, as explained by Dr. T. Sterry Hunt in bis 
report of 1869. Although solar salt is so valuable to our fish-cui'ers, it 
is remarkable that no attempts have been made to manufactm'e it in our 
mai'itime provinces ; whereas, in the eastern states of the Union, 
salteries have been used for its manufacture from Cape Cod to Georgia, 
and from the earliest period of their history. The following facts on 
this subject are taken from the census returns of the U.S. Government : 
— The first saltworks in New England were erected in 1623, near Porte- 
mouth, in New Hampshire. Saltworks were erected in New Netherlands 



* The foUowlng returns of rain-fall from the Toronto Obsenratoiy may be interesting in this connec> 
fion ; they are the only ones which I have been able to obtain :— 

Ooderich May to September, 1871, 80 days, 6.05 inches. 

Kincardine *• *• 1871, 28 *^ 4.74 ** 

Ontario «' f* 1872, 29 " 7.48 " 
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by the Dutch previous to 1649 ; but in that year a Mr. De Wolff received 
a grant of Coney Inland for the manufacture of solar salt. In the 
exercise of this right he was resisted by the Connecticut settlei*s at 
Gi-avesend, on Long Island, " where, in early times, salt was made by 
exposing searwater in shallow vat« along the shoies." 

In 1652 salt works were set up at Cape Ann. In 1746 evaporating 
pans were erected along the coast of Connecticut. In 1715 large salt- 
works were established at Cape Cod. In 1777 John Sears and others 
started saltworks at Dennis, in Barnstaple county, wheie they built a 
vat 150 by ten feet, and covered it with "a curious roof." In 1800 
Hattel Tilley, of MaKHachusetts, took out a patent for a method of cover- 
ing vats by a revolving roof, and is said to have made the manufacture 
of salt " more ec(momical by extracting from the mother watera crys- 
tallised sulphates of soda and magnesia." 

Dui'ing the War of Independence, and for some time afterwaixls, salt- 
making from sea-water was conducted with increased vigour and skill, 
and works multiplied so rapidly along the coasts of all the States, that it 
would be tedious to enumerate them. 

In 1789, a duty of six centd per bushel was imposed on all foreign salt, 
and this in the following session was raised to twelve cents, and in 1797 
to twenty cents per bushel ; but in 1807 the duty was entirely repealed, uniud statei 
In July, 1813, the duty of twenty cents was again imposed, and con- inisor. 
tinned until 1832, when it was reduced to ten cents per bushel, and 
again in 1842, to eight cents per bushel. 

The salt works in the State of Massachusetts were exempt from taxa. 
tion ; and in 1820, the State had a capital of $777,000 employed in salt 
making. In 1827, when petitioning Congress against the reduction of th© 
duty it was stated that " the salt works of the State are numerous, and 
make annually, chiefly by solai* evaporation, 600,000 bushels of the best 
salt, and the salt works of Barnstaple county alone, are valued at 
$1,300,000, and owned by 1,000 people." At this time large quantities 
of solar salt were also made in the State of Maine. 

After the reduction of the duty to eight cents, a rapid annual decline 
of the sea-salt manufacture followed, which was accelerated by the 
growing manufacture at the Onondaga Salt Springs. 

The higher latitudes and lower temperature of portions of the maritime unfavourable 
coasts of Eastern British America ai*e, no doubt, opposed to similar Jl^^"J^*JSon8 
attempts at salt making; while the fogs which prevail during the o'ourcoaat 
summer months are natural hinderances to solar evaporation. 
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FREEZING METHODS. 

Methods are employed in RuBsia for the manufacture of salt from sea- 
water which might, perhaps, be profitably inti-oduc^d along our sea- 
coasts, and on the shores of the Gulf, as far up as the Island of Anti- 
costi. They depend upon the fact that when sea-water or brine is cooled 
to a few degrees below the freezing point, a portion of the wat«r is con- 
verted into ice, and a more concentrated brine left behind. 

In some cases the sea- water is let into a lai'ge basin, where, duidng the 
winter, it becomes frozen to a considerable depth. In April, or as soon as 
the spring is imminent, the concentrated brine is drawn off from below 
the ice into deeper resei'voira or pits, which present less surface to the 
rains, and are protected by embanked sides from surface drainage ; and 
from these it is pumped into the evaporating vats. The more general 
plan, how over, is to confine the sea-water in long and narrow areas, and 
to remove the ice fi*om the surface, almost as it forms. Whether the 
evaporation is completed by solar or artificial heat, I have not been able 
to ascertain. 



Utilimtion of 
waste steam. 



EVAPORATION IN WOODEN VATS. 

The " Ohio Eiver Valley Salt Company " make salt from weak brines 
of only 35° to 40° of strength, in wooden vats heated by steam piping. 
The vats are from 100 to 150 feet long, ten feet wide, and twelve inches 
deep, and the evaporation is effected by steam, conducted through five iix)n 
pipes of five inches diameter, and raising the brine to a temperatui^ of 
from 160° to 200° F. 

The owner of a steam flouring-mill at Seaforth, Mr. W. Marshall, con- 
ceived the idea of utilizing the waste steam from his engine in the manu- 
facture of salt, and erected last summer a small salt block alongside of 
his mill ; this block he supplies with brine from the " Merchants well," 
the evaporation being effected by steam conducted through galvanized 
iron pipes around the bottom of a wooden vat, eighty feet by fourteen 
and twelve inches deep. By this means the brine is heated to a tem- 
perature of about 200° Fahr. Mr. Marahall makes about thirty barrels 
of salt per day, and so profitable has the adventure proved, that he 
intends to enlarge the works. The profit thus made from steam that 
would otherwise have been wasted, pays, I was told, the cost of the 
fuel for the driving power of his mill. 

As the salt region is in the midst of one of our largest and best wheat- 
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gi-owing districts, the knowledge of this fact is likely to multiply flouring 
and other mills for which steam power is required. 

A gi-eat advantage of this method of evaporation is the diminished AdrjotagMoi 
cost of construction, and the greater durability of wooden vats, as 
compared with iron pans, which cost from $5,000 to $6,000 each, and 
have to be renewed about every five years. It remains to be proved) 
however, whether sufficient heat can be obtained to make the finest 
grades of .salt. 

Already, with their asual sagacity and enterprise, the Messrs. Ogilvie, saitwociain 
of Montreal, have bought the large steam flouring-mill at Seaforth, with flouring-miita. 
the intention of erecting alongside a salt block, 100 feet long, and 
ninety feet broad, fitted up with a wooden vat, ninety by twenty-two 
leet and twelve inches deep. Ai-ound the bottom of the vat will run a 
six inch iron main-pipe, for the conduction of steam, which will feed 
112 half-iuch brass pipes, the ends of which will be set in the main-pipe 
at each side. They expect to commence evaporating in April or May 
next, and to make seven ty-fivx barrels of fine salt per day. 

Messrs. Ogilvie are also erecting a very lai'go steam flom-uig-mill at 
Goderich, with a large salt block alongside. It is close to the Imrbour, 
and near the Hawley well, which will supply the brine. The block is to 
be 130 by ninety feet, with two wooden vats of 120 by twenty-two feet 
each. Tliese will bo fui-nishod with six-inch brass main-pipes around 
the bottom, united in the same manner as in their vat at Seaforth, by 
half-inch bi-ass pipes, 152 to each vat. Evaporation is to be begun in 
May or June, and it is expected that 150 barrels of fine salt will be 
pixxiuced per day. 

EVAPORATION OP WEAK BRINES. • 

As indicated elsewhere, many wells have been bored in Canada, which 
have cost large sums of money, and have afterwards been abandoned ^^ug 
as useless, because rock-salt was not met with, even in cases ****^*^**°*^ 
where brines were abundant with a density of 35° to oO° of the 
salometer. The proprietors naturally concluded that the treatment of 
such brines would be uprofitable, owing to the large amount of fuel 
which would be required for their evaporation. The utilizing of weak 
brines is, therefore, largely- a question of the cost of fuel — a subject cortoffueu 
which will be discussed under its appropriate heading. 

It is desirable, however, to notice here the way in which weak and 
impure brines are sometimes profitably used in other countries. Much 
of the salt used in France and Germany is made from saline waters, 
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• 

whicli scarcely deserve tlie name of brine. Various contrivanca* -were 
formerly in use in these eounti*ie.s for inci-oa^ing evaporation, by 
enlaririner the Kurfaces; but a method, known ha faggot gradation^ was 
introduced into Lombarjl}^, and thence into Germany and France, which 
superseded all othei-s. According to this method, the brine is pumped 
up into an elevated cistern, and then allowed to trickle through bundles 
of thorn brunches, built up in the form of a wall, and standing in the 
middle of a large reservoir. This wall of branches is often 1,500 ieet 
long, nine feet thick at the base, and six feet sCt the summit. The 
cistern, which is securely braced by wooden beams, is supplied on both 
sides with numerous taps, which, during evaporation, are left open on 
the windward side. From careful experiments, it appears that, under 
ordinary circumstances, thirteen gallons of water are evaporated from 
every square foot of thorn wall in twenty-four houi*s. When the brine 
in the reservoir, around the base of the thorn stack, attains a density of 
about 1-15, it is run into large settling resei-voirs, and just enough lime 
added to decompose the chloride of magnesium. It is then pumped into 
evaporating pans placed over fumaces. These pans are kept full until 
the saturation point is nearly reached, when the brine is run off into 
other pans for crystallization. 
Ohio River ^^ the salt districts of the Ohio River Valle}', weak brines are pro- 

VaUey. fltublv employed, although pumping wells have to pay "dead rents" to 

those not pumping, and have absorbed in sinking as much or more capital 
than the Ontario wells. Some of the wells in this region are from 1,500 
to 1.800 feet deep ; but the average depth is about 1,000 feet. 

In the " Report of the Select Committee on Transportjition Routes," 
^ lately printed by order of the U. S. Government, I find the following 

testimony of Dr. J. P. Hale : 
Tcstim-nyof "We measure the strength of the brine by an hydrometer giiided 

from 1° which marks fresh water, to 25® which marks point of saturation. 
By this, the strength of brine at different wells is indicated to be fi-om 
8° to 12°, or an average at working wells of 10® " * 

" Wo granulate our salt in large wooden vats, heated by steam pipes 
running through them. Our vats are about ton feet wide, 100 to 150 
feet in length, and eighteen inches deep. There are generally ^ve 
principal pipes, about five inches in diameter, passing through, which 
are supplied with steam at a temperature of 160® to 200®.*' 



* Xhis wuuld be equal to 40*' bj our wlometer. 
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A« this system of evaporation can be, and is profitably united with 
other steam industries in Ontai*io, our weaker brines should be thus 
turned to profitable account. 

BOCK SALT. 

This is likely soon to become another product of our salt region. 
From ltd apparent purity, and from the thickness of the bod, it has been 
concluded that it could be profitably mined, and I was informed that Mr. 
H. Atti*el, a gentleman of wealth and enterprise, had secured land, and Mining of rock 
intended to sink a shaft for the purpose, if the Goverament would meet 
his views with regard to harbour accommodation. Such an enterprise 
would have not only a commercial, but a special geological interest, and 
it is to be hoped that the Government will yield all possible assistance. 
XJnfortunatelj' Mr. Attrel was from home at the time of my visit, and 
I was, therefore, unable to obtain more precise information concerning 
his intentions. 

TABLE SALT. 

In the annexed tables, the names of three of the principal makers of 
" table and extra dairy salt" are included. Two of them buy salt from 
the ownere of various wells, and after super-drying and crushing, offer 
it for sale in a very fii^e white and dry state. It is put up in packages 
suitable for retail dealers, and also in kegs and barrels, as required by 
butter and cheese makers. In the making up of the smaller packages, 
considerable juvenile labour is employed. 

The first factory of this kiud was stai'ted by Mr. J. Belfry, of Clinton, ^ Beifry*g 
who super-dries the salt by passing it through a large cylinder which '■*^'y- 
revolves over a fire, and slopes just enough to let the salt run through in 
a constiint stream. It is then crushed by being passed between iron 
rollers. 

In 1872, Mr. Samuel Piatt, of Goderich, gave an impetus to the demand 
for this kind of salt, by improvements in its preparation. Instead of injproyenwnto 
crushing the salt between rollers, Mr. Piatt, after super-drying, grinds it *n in«iuf*cturo. 
between a horizon till pair of stones, and dresses it by revolving reels, 
like those used in flouring-mills. From the superior appeai'ance of his 
salt, and from the convenient packages in which it was put up, a large 
demand was at once secured for it. 

Messrs. Coleman & Gouinlock have started a factory of .his sort, in coi^num* 
connection with their extensive salt works at Seaforth, and are now man- 2^5^^^** 
ufactiu'ing very fine salt for table and dairy purjioses. 
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All the Ontano raakei-s of table ealt super-dry it by heated I'evolviDg 
cylinders. 



Bftgs. 



Coniparaiivd 
adTantagw of 
bttrrelfi aiid 
bags. 



Oblong blocks 
of salt. 



METHODS OF PACKING SALT. 

Ontario salt is shipped to market in bari-els, in bulk, or in bags ; its 
shipment in bags, however, being very limited. When Liverpool coavae 
salt becomes scai*ce at Monti-eal or other points, a few thousand bags of 
Ontario salt are packed for such markets, in old Liverpool salt bags, or 
in others of inferior size or quality. The only bags now made in Canada 
are of flax or cotton, and are too costly for salt. 

Bags for salt should be stmng, of close textui'e, and not sewed with 
t4\rred twine, as is the case witli those impoi'ted for gi-ain. On account 
of pnce, they are necassarily made of jute, and imported from Britain. 
Including a duty of sevenlcen and a half per cent., an oixiinarj^ four-bushel 
bug coste, laid down at the salt works, about twenly-two cents ; and a 
superior bag of bleached jute and flax for " factory filled " salt, costs 
nearly forty cents. 

Barrels which hold five bushels are worth from twenty-eight to thirty 
cents, so that, in so far as cost for paclcing is concenied, there is little 
apparent advantjige in substituting bags for baiTels. In other respects, 
however, there ai'e mai'ked advantages. A barrel weighs about twenty- 
five pounds, and with 280 pounds of salt, 305 pounds. The regulation 
weight for railway cars to carry, is 21,000 pounds ; and railway companies 
will only allow seventy barrels of salt per car, (= 19,600 lbs. of salt, and 
] ,750 lbs. the weight of the barrels), while they carry at the same freight 
charge, 100 bags of Livei'pool salt, containing four bushels each (400 
X 56 = 22,400 lbs.), or 2,800 pounds more salt, miaking a diflTerenc^ in 
the cost of carriage of twelve and a half per cent, in favour of the bags. 

Undoubtedly, our manufacturers could compete better with those in 
England if they took equal pains in cunng the salt, and turned it out in 
bags of equal size and character. 

The oblong blocks of salt common in England, and which requu-o no 
packing, would, I think, be convenient and pix)fitiible, if made here. 
They are prepared as follows : — The salt is scooped out in its wet state, 
from the pan into wooden moulds, about thirty-six inches long, eighteen 
inches deep, nine inches wide at the top, and seven inches at the bottom, 
in which are slits for the escape of the moisture. When filled, the salt is 
pro.'!ise<l down, and then removed to a perforated floor. After twelve 
hours' drainage there, the moulds are carried to the drying chamber, 
where the blocks of salt are tilted out, and ranged separately on shelves. 
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When eniftcieiitly dned, the blocks or pai*alLelopipedonfi of salt are 
removed to the storehouse. Each block weighs thirty pounds, when 
dried. The cheapest kind of labour (frequently women) is employed in 
filling the moulds and in moving them. 

Salt beam) carriage well in this form, which, however, is especially 
adapted to inland transportation. It is convenient for consumers, who 
scrape, or slice off, what they immediately want. And retailers divide 
the blocks easily with long knives. 

INSPECTION OP SALT. 

The very damp condition in which Ontario salt is too often sent to 
market mast be atti-ibuted rather to its not having been properly drained, 
or cured, than to the presence of earthy chlorides in it. 

The principal manufactui*ers of Goderich, Kincai*dine, Stapleton, and 
Seaforth, ai*e now paying more attention to the condition of their salt at 
the time of shipment; and this has not only improved the sale and char- 
acter of their respective brands, but also added to the reputation of Ontario 
Bait generally. 

Shipments of improperly cured or green salt to American mai*kets 
have been so detrimental to the reputation of Canadian salt there, that the 
principal manufacturers are in favor of a compulsory inspection, whereby ^SSj**^ 
the salt would be classified accoixiing to quality and condition. They are 
willing to pay two cents per baiTel, and ten cents per ton on bulk ship- 
ments, as a necessaiy tux for cost of inspection. A bill having this ob- 
ject in view was brought before the Ontario Legislature during the last 
session ; but clauses were introduced into it which were so objectionable 
to the salt manufactuj*ers generally, that they strongly opposed it, and 
it was eventually withdrawn. 

Thei'e is no doubt that a salt inspection would not only prove service- 
able to the manufactui*ei*s, but also to the Government, in facilitating the 
coUeoUon of correct annual returns. 

FUEL. 

The question of fuel is one of the greatest importance to our salt manu- 
facturei's. Hitherto they have relied almost exclusively upon wood, 
which has been regarded as the cheapest fuel. By reference to Table VII. 
it will be seen that its present average cost ih little under $3 per coixi, CMtof wood, 
and that nearly $1 0,000 are annually expended for wood alone. The 
price has doubled since 186Y, and must necessarily go on increasing, 
although not in the same ratio, since coal from Cleveland already com- 
petes with wood at our Lake ports. 
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OomparatiTe By enquiries among manufacturers, I find that one ton of anthracite 

and wood. coal is considered equal to one and three-quarter cords of hard, and to two 

and a quarter cords of soft wood, for the production of steam, and one ton 

of bituminous, or Cleveland coal is equal to one and a half coixls of hard, 

or two cords of soft wood. 

Coal can now be delivered at Goderich from Cleveland at from |4 to 
$4.25 per ton ; and Mr. John Ogilvie tells me that they mtend to use this 
coal in preference to wood at their large steam mills, now in coai%6 
of erection at Goderich ; also that many of the salt manufacturers are 
using it now. Last season, during my visit, the piice of coal was much 
higher than at present, and wood was then the only fuel. 

Dr Sterry Hunt gives the quantity of salt made from one coixl of hard 
wood, as thirty-five bushels, or seven barrels only. But since his visit 
the system of eyaporation has been so entirely altered that the propoi'tions 
ai'e now very different. By reference to Table III. it will be seen that 
there is a great variety in the methods of heating the brine ; and there is 
a similar variety in the results. My notes show that different manu- 
facturers claim ten, twelve, thirteen, and fifteen baiTels of salt, as being 
made by them respectively per cord of hai-d wood ; and the Mei-chants 
Company at Seaforth claims as high as seventeen and a half bai-rels, or 
eighty-seven and a half bushels of salt per cord. Any one of the different 
methods of evapoi-ation now in use is better than the old plan with kettles, 
the unfitness of which for Ontaiio brines was pointed out by Dr. Hunt, who 
ai'gued that, as Goderich brine was fifty per cent, richer than that of Syi*a- 
cuse, a proper system of evaporation should yield fifty per cent, more salt 
for like quantities of fuel; a result which has been exceeded. 

Dr. Hunt thought wood, as compared with coal, to be the cheaper fuel. 
But, at the relative prices of these two fuels, the advantage now is five per 
cent, in favor of coal. And, admitting that one ton of coal is equal to one 
and a half cords of wood, and the average production per cord, to be now, 
say, sixty-eight bushels, one pound of coal will make nearly two and 
a half pounds of salt, instead of one pound, as formerly insisted upon. 

The manufacturer at Goderich and Kincardine talked complacently 
about the large forests to the noith of them, and of the facilities for 
obtaining from them abundant supplies of fuel. Any serious augmenta- 
tion in the price of ooi-dwood, therefore, was considered aa too distant 
to affect them. But such calculations are especially unsafe in a country 
whei'e large forests are so rapidly disappeai-ing, and where extension of 
railways may soon inci^ease the consumption of wood many fold. 
Wood cannot be the fuel of " the future " for our salt industries, nor is 
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it, at " the present," the best or cheapest fuel for them. Manufacturers 
use it more from habit, than from necessity; as coal, even now, is 
cheaper than cordwood, and liquid fuel, which is in abundance alongside 
of them, is, as will be presently shown, cheaper than coal. And cheaper 
fuel means not merely reduction in the cost of their pi-odiict, and 
consequently larger profits, but also an enlargement of their powers to 
compete successfully with the foreign product, and increased attractions 
for correlative industries, and for population to settle around them. 

Ijiqmd Fuel — Overlying the Onaudaga formation, from which the 
brines of Ontario are derived, is the Corniferous formation — the source 
of the petroleum. This substance, as is^ well known, is capable of Petroleum, 
producing a high degree of heat when burned in connection with 
steam, and affords a fuel which will probably be found to be cheaper than 
either wood or coal. Mr. M. P. Heyes, of Seaforth, patentee of an 
improved system of heating furnaces, states, however, that petroleum 
has been tried, and was not found to be more profitable than coixlwood. 
But so little have liquid fuels been experimented upon in this country, 
and so little is known here of the necessaiy conditions to obtain the most 
pi*ofitable results, that such trials as have already been made, cannot yet 
be accepted as conclusive. 

Our salt manufacturers, however, can have, in the waste of our oil refi. WMtefromoU 

reflneriM* 

Deries, a still better and cheaper fuel than petroleum. This waste, I am 
informed, frequently accumulates to such an extent as to oblige refiners 
to stop their works. 

For information respecting the value of this fuel. I am indebted to a infonnaUon 
series of papers by Capt. Jasper H. Selwyn, R N., published in 1870. oSpt.J. h.^ 
By a course of experiments, conducted for the Boyal Navy, and by the 
evidence of several manufacturers, Captain Selwjni proves, that this 
crude form of creosote, is the cheapest and most poweiinl steam-raising 
fuel known. 

The following extracts may serve to ensure the attention, and direct 
the efforts of our manufacturers : 

**The particular hydm-carbon to which I wish to direct your attention, 
is known as * creosote,' Ulead earth oil,' and *acnd foots.' The finat 
name I prefer, as being most generally known. Creosote is the refuse 
product of the distillation of tar. About 60,000,000 gallons are made, 
and in part wasted in Britain alone. But this is of little importance, as 
it is certain that any required amount of it can be produced without 
greatly enhancing the price. First, wherever coke is made; secondly, 
wherever shale exists ; thiixily, wherever coal distillation for obtaining 
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illuminating oils is carried on; and lastly, from petroleum itself, of which 
this is in one form a refuse." 

" The supply, indeed, is muoh more widely distributed, and much lesB 
likely to be exhausted than that of coal." 

In speaking of the method of using it when liquid, Capt. Selwyn says : 

*^ In the roughest application, all that is necessaiy is to bore a hole 
above the fire-door, to take two iron pipes, say half inch, and bend them 
so that they look into the furnace, one over the other. Then to the lower 
one connect the steam, to the upper the oil, and your fire bai*s having 
been covered with a thin bed of glowing ashes, the boiler is ready to 
work, night and day, or as lon^ as the oil lasts. When solid, it is melted 
in tanks by waste steam-pipes, and then conducted to the furnace." 

A better way of using the fluid is briefly refeiTcd to, and that is, by an 
injector, attached to the two pipes, and set in the mouth of the fui'nace. 

Speaking of one of the manufactones where this fuel was used, Capt. 
Selwyn says : " The water has been here carefully measui'ed, for a fort- 
night, and amounts to 23 pounds of water for every pound of fuel. The 
combustion was attended with no smoke, and but little light or flame. 
A blue glow of burning carbonic oxide pervades the furnace. The bed 
of ashes remains glowing, but is more blown than burnt away. The ash- 
pit not being closed up, an undue, certainly an unknown, quantity of aii* 
enters. This should be very cai-efully avoided, as every excess is inju- 
rious to the effective heating power of the boiler. 

*^ Accoi-ding to Messrs. Favre and Silliman, and Professor Rankin, 21 
pounds of water is the result of its perfect combustion. The best results, 
with coal at sea, fail to give us more than seven pounds of water evaporated 
by one pound of coal, whereas three times this is being daily exceeded." 

Of another factory, it is said : " Here the fui-nace end of the boiler 
was entirely changed, t. e., the fire bars had been taken out, and the end 
built up with fire-brick. The fii'e-door was inserted in this, about its 
usual place ; and above it was a conical hole, by which the jet or injector 
entered. Less air was thus admitted, and only in close combination with 
the jet. Inside, all the fire-bai*s had been taken out, and where the jet 
played there was a soi*t of cupped aiTangement of the fire-brick. On 
enquiring of the Manager about the fuel ujsed, X was told, fii'st, that about 
' 3 tons of Butterly coal had been fonnerly used daily, (i, e,, in the twen- 
ty-four hours) to fire the boiler; and then, taking me into the oflice, he 
showed me the account for the week to be, an average of 109*8 gallons 
Work done by daily. That is, that 1,090 pounds of creosote were steadily doing the 

" jynf^y^i'jfl** Anil 

coaL work previously done by 6,720 pounds of coal. 
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Borings. 

Since Dr. Steriy Hunt's visit in 1869, there have been comparatively 
few bore-holes put down, and even within the recognised limits of the 
salt basin, only eight wells have been Kunk ; namely, three at Groderich, Weita rank 
two at Seaforth, two at Kincardine, and one at Clinton, besides what are ^ 
being sunk at present, which will be referred to presently. 

Some outside borings have proved that Dr. Hunt pretty accurately Boandtnrof 
defined the northern limits of the basin, and sagaciously indicated its Dr. Hunt, 
eastern boundaries and probable extension under the Corniferous and 
Hamilton formations to the south. In all the deep borings between 
Bruce and Essex counties, i*ock salt has been encountered. 

Wells are now sunk deeper than at fii*st; and a third stratum of i*ock incroawd dopth 
salt has been reached, both at Seaforth and Goderich. Manufacturers 
find that the brine drawn from, or from immediately above the thiixl 
stratum, is more uniform in strength than that from between the first 
and second strata. 

In sinking the Well for the " International '* works, the driller, Peter 
McEwin, * said that he thought fi*om the nature of the borings, he was 
close to a fourth bed of salt, when the work was stopped. 

Mr. McBwin gave me the following record of this boring; specimens Lo^ofweu 
of the material bored through were forwai'ded to you, by the superin- internatiowa 
tendent of the works : — 

ftat. 

Blue claj, with a few limegtone bonldera 100 

Limestone boulders and gravel 40 

Alternate beds of sandstone and limestone 510 

Hard, flinty limestone (1) 300 

Blue shale, with thin streaks of red shale 84 

Gypsum 6 

Brown limestone (2), soft 14 

Rock salt (No 1) 19 

Brown limestone (2), very hard 30 

Ro(k8alt(No. 2) 24 

Blue shale and blue clay 3) 

Rock salt (No. 3) 32 

Brown limestone (3), rather lighter in colour than the preceding 8 

1,170} 



* So numy of the salt borings have bMn made by Peter HcEwin, that he ia distinguished by the 
sobriquet of '^saltpetre.'* 

\1) Corniferous and (2) magnesian limestone rocks. 
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Sixty feet of 
rockBAli. 



At Kincardine, which appeal's to be on the inside lip of the salt basin, 
the usual blue clays and shales are wanting, and the two salt beds ai-e 
there united into one, fonning a massive bed of pui*e i-ock salt, sixty feet 
thick. 

In 1872, Messrs. Gray and Scott bought out the original proprietors of 
the Kincaixiine salt works, but after working the well for one season, 
they determined to sink another alongside, of increased dimensions and 
depth. This had been completed' a iew days before my arrival. The 
dimensions of the bore are eight and a half inches for 400 feet, and six 
and a half inches for the remaining 607 feet ; the total depth being 1,007 
feet, which is 110 feet below the previous boring. The following is the 
record, as given by the driller, J. S. McEwin : — 



Loff of new well 
At Kincardine. 



Common sand 7 

Yellow clay 8 

Water gravel 10 

Quicksand 64 

Alternate layers of sandstone and limestone 28 

Limestone 179 

Very fine-grained white freestone 29 

Dark colored limestone . , 276 

Red shale 14 

Blue shale 115 

Very hard hlue limestone 164 

Very hard cherty rock 5 

Rock salt 12 

Alternate layers of hlue shale and clay, mixed with salt 36 

Hard and pure rock salt 60 

Total 1,007 



No rock ealt 
■orth of 
Kincardine. 



I could only get partial specimens of this and the Bnice well borings, 
which were enclosed with samples of brine and salt forwarded to your 
Depai*tment, by Mr. Thompson, Manager of the Bruce works. 

Although the rock salt is so thick hei*e, none has been found in any 
bonng north of Kincai-dine. 

To the south-west, borings were early made at St. Maiys, London, 
Euniskillen, and TilHonburg ; but as no salt was found, no other borings 
were attempted. In this direction the well-borei-s had to contend with 
an enlargement of the Devonian series, and a thickening of the upper 
Htrata of the Onondaga formation. Dr. Hunt thought that valuable 
brines might be rea(*.hed by deeper borings ; and last year the well at 
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Tilaonbui'g was deepened from 854 to 1,450 feet. A brine of increased weUat 

A TUfonbunr 

gravity was the result, which is now, I am informed, 50° to 60° by deepened, 
salometer ; but no salt bed was reached, as they are evidently near its 
edge, but not over it. Tilsonburg is in the township of Dereham, and 
about seventy miles south-east of Seaforth. Further east, the Upper 
Siluinan and Devonian series are separated by the outQ^op of the Guelph ^ 
formation, with axis bearing north. If the saliferous beds were found 
to the east of this, or near Burlington Bay, it would be a matter of 
much importance, owing to the ready accessibility there* to our eastern 
water front. 

The manufacturers of a low priced article like salt will naturally 
prefer, and necessarily seek for wells on the water front, where the situation of 

^ * '^ welle near the 

facilities for moving fuel inwards and salt outwai-ds are greater and waterfront, 
cheaper. Cheaper freight enlarges their selling power, and gives them 
many advantages over inland wells, which are dependent on railway 
transportation. Hence we may look for more borings in future along 
the lake shores. And as the salt basin embraces the western counties of 
Essex, Kent, Lambton, Huron, and the south-western comer of Bruce, 
the water front of these counties promises to be the principal seat of our 
Bait industry. 

At Port Elgin, twenty miles, and Southampton, twenty-five miles 
farther north, fruitless borings were made in 1869 and 1868 respect- 
ively; they have already been commented on by Dr. Hunt, as showing 
here the rise of the base of the Onondaga formation to the suiface. 

A well has since been sunk at Inverhuron, nine miles north of inverkuron. 
Kincardine, on the shore, between Port Elgin and and the latter place. 
The driller, J. S. McEwin, reports that the strata, for 895 feet, were 
identical with those at the Kincardine well, and that they then encount- 
ered blue shale and gypsum, slightly impregnated with salt ; after which 
came Niagara shales, and at 1,00*7 feet, hard limestone, holding black 
water with an offensive odour. 

At Tees water, in the county of Huron, some twenty miles east, and a i^eswater. 
few miles north of the latitude of Kincai*dine, a gypso-salifei-ous bed, 
lifteeii and a half feet thick, was struck, and found to yield a 
brine of 50° density. But although the hole was sunk to a depth of 
1,180 feet, no rock salt was met with. The record and specimens of this 
boring were promised to me by Mr. Alexander Gibson, the President of 
the Company. 

* From 1812 to 1816, or during the American war, Western Canada obtained its salt supplies from 
natural sprinars, at the head of Burlington Bav. It wu designatwl *' slush salt.'* from Its imperfect man- 
offtctnre ; but no use, or mention is now made of it 
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Ainlayyflto. 



IfitcheU. 



Carronbrook. 



Infonnfttlon 
given by Ifr. 
P. MoBwin. 



At Ainleyville, south-east of Teeewater, and fifteen miles north of 
Seaforth, a boring ^as made to 1,220 feet, with veiy similar results. 

By these borings, the northern boundary of the salt basin has been 
pretty well defined. 

At Mitchell, eleven miles south-east of Seaforth, a well was bored to 
2,008 feet. After passing through shales belonging to the base sf the 
Onondaga formation, the Niagai^a limestones were reached, and at 1,570 
fbet, red shale 300 feet thick, belonging to the Medina formation. 

At Carronbrook, midway between Mitchell and Seaforth, a well was 
sunk to a depth of 1,396| feet, without finding rock salt; but at 600 
feet a gypso-saliferous marl was met with, yielding a brine of 40° 
strength, and after passing through this the !N^iagara limestones were 
reached. Being within five miles of Seaforth, the Company had been so 
confident of finding salt that works had been erected in advance. At the 
time of my visit, however, preparations were being made to bore another 
well, at a spot two miles east of Seaforth, the intention being to conduct 
the brine through log^piping to the works at Carronbi'ook. Seaforth is 
at pi*esent the most easterly point where rock salt has been found. 

For the following informati,):i concerning localities which I have keen 
unable to visit personally, I am indebt^ to Mr. P. McEwin : — 

At Bayfield,* twelve miles south of Gk)derich, a salt block had been 
erected, and a well was being drilled. At Port Prank, in the township 
of Bosanquet and county of Lambton, rock salt had been reached, and a 
block was in course of ei*ection. At Warwick, in the same county, rock 
salt was found at 1,250 feet, and a Mr. Kingston had established salt 
works capable of turning out fifty barrels per day. The brine was of 
full strength, but contaminated by sulphur. At Dawn, in the county 
of Kent, Peter McBwin found rock salt at 1,100 feet, when boring for 
oil, but it was not turned to account. 



Ghemioftl wotIcb. 



PBOSPSGTIVE AND COLLATERAL INDUSTKtBS. 

It has already been mentioned, that the system of evaporating by steam 
is leading to the establishment in our salt temtory of industries otlier 
than the manufacture of salt. We may look beyond this, to the gradual 
growth of various and extensive chemical works, which the progress of 
the country, and enterprise of its people, must soon render necessary. 

For these, enormous quantities of salt will eventually be required, 
while, at the same time, a demand will be created for other raw 
materials, especially for pyrites for the manufacture of sulphuric acid. 
The importance of salt for other than its more ordinary uses, with which 
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WO are familiar in this country, may be judged of from the fact that 
Great Britain annually consumes nearly 300,000 tons, or 12,000,000 
bushels in hor various manufactures. 

But while we thus speculate on the prospective manufactures in which 
chloride of sodium is concerned, we must not lose sight of its value 
merely as salt; and whether we use it as a manure, an antiseptic, or a 
condiment, we have reason to be thankful that our supplies of it are in 
quality incomparable, and in quantity inexhaustible. 

BNQLISH EXPORTS. 

Beside her immense consumption of salt for manufacturing, domestic 
and agricultural purposes, England exports from seven to eight hundred 
thousand tons, or nearly thii'tj millions of bushels annually. 

In 1873 and 1874 her salt exporU were restricted by the unusually 
high prices of labour and coal. 

The following abstract is fi'om the British retui*ns for 1872, which British ratornf 

. ^ , forl87«. 

year is taken as an average one. 

Quantity of salt exported, 753,561 tons; the shipping value of which 
was £533,171 sterling. Of this there were exported to — 

The Dominion 64,076 tons. 

Newfoundland and Labrador 14,324 " 

United States 1 54,01 " 

Total to North America 222,410 tons, 

or 8,896,400 bushelB. 



AMERICAN SALT MANUFACTURB. 

United at«t«e 

The following condensed extracts are made from the annual returns wautm 
of the United States, to show the increasing value of their salt 
industries : — 

STATISTICS or THl UNITED STATES SALT HANUrACTURI FROM 1850 TO 1870. 

1850. 

Capital employed $2,640,885 

Wages paid $754,224 

Value of salt made $2,222,745 

Number of hands employed, 2,776 ; quantity of salt made, 9,763,840 bushels ; 
avenge price per bushel, 22} cents. 
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1860. 

Capital employed $3,692,215 

Wages paid $371,964 

Value of salt made $2,289,504 

Number of hands employed, 2,213; quantity of salt made, 12,717,200 bushels: 
average price per bushel, 18 cents. 

1870. 

Capital employed $6,561,615 

Wages paid $1,146,910 

Value of salt made '.....$4,818,229 

Number of hands employed, 2,953; quantity of salt made, 17,606,105 bushels; 
average price per bushel, 27} cents. 

i have the honor to be, 

Sir, 

%Your obedient servant. 

J. LIONEL SMITH. 

Geolog[cal Survey of Canada, 
Montreal, 18*74. 
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Proportion of Fine and Coai'se Salt made, with proportions shipped in 
bulk and proportions sold in Canadian and United States markets 
in the year 1873 



A 

B 

C 

D 

E 

F 

H 

I 

E 

L 

M 

N 

P 

Q 

R 

S 

u 

V 

w 



Namib of Works. 



Seaforth 

Merchants . . . . 

Eclipse 

Stapleton .. .., 

Clinton 

Goderich ..... 

Maitland 

Victoria 

Dominion ... 

Ontario 

Tecumseh . . . 

Hawley's 

Rightmejer's. 
Kincardine . . , 

Bruce 

Carter's 

Marshall's.... 

Empire 

Stanley 



I 



Fine in Coarse in 
Barrels. ; Barrels. 



o 






49,076 
45,000 
21,500 
39,000 
9,500 
22,000 
20,000 
10,000 
21,000 
19,500 
20,000 
18,000 
40,000 
26,000 
20,500 
22,000 
6,000 
6,000 
24,000 



438,076 



3,000 
5,000 

500 
1,000 

500 



500 
500 



500 
1,000 



1,000 



13,500 



In hhls. 
46,576 

46,500 

22,000 

40,000 

10,000 

5,000 

6,000 

2,000 

3,500 



Sold in 
Canada. 



Sold in 

the 
United 

States. 

In"bblB.t 
4,500 

3,500 



2,000 



2,000 
2,000 
3,000 
23,000 
6,000 
2,000 
5,000 



17,000 
14,000 
8,000 
18,000 
20,000 
18,000 
18,000 
38,900 
24,000 
18,000 



4,000 
20,000 



226,576 I 225,000 

I 



* The pruportions in thij column represent bulk Btaipmente to the United States. Very little nJt 
being shipped in bulk to Canadian markete, it scarcely deserves notice. 

t Shipments to the United States are here all gfiven in barrels, for couTenience in compaiiton. 
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NOTES 

ON 

A FEW CANADIAN MINERALS AND ROCKS. 

BT 
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ADDRMSBD TO 

ALFfiED B. C. SBLWYN, Esq., P.RS., P.G.S., 

DiRScroR or thb omlooical svrvkt or cakada. 



Sir, —I have the honour to submit to you. a small contribation introduotoiy 
towai-du our knowledge of Canadian minerals and ix)cks. The majority '**^* 
of Ihe facts given can scarcely be said to be of general interest ; but it 
must be borne in mind that a great deal of light is often thrown upon 
economic mineralogy by the study of minerals possessing no intrinsic 
value whatever. This, indeed, must be my excuse, if an excuse be 
necessary, for presenting the following notes. 

Aluminous Pyroxene. 

Associated with mica (phlogopite) and calcite, at the Grenville 
mica mifles, and forming the largest proportion of the deposits from 
which the mica is derived, is an interesting variety of pyroxene. 
Its predominant colour is palo greenish-grey; but this passes on ch»«otenof 
the one hand into greyish-white, and on the other into dark SJ^^^/"" 
greenish-grey. It is massive crystalline, and often affoi'ds cleavage 
planes several inches in length and bi*eadth. Crystals are also common, 
and ai'e occasionally five or six inches in length, and fi*om one to two 
inches in thickness. The planes of the rhombic prism are sometimes 
almost wanting, but are more frequently well developed, producing 
eight-sided pi'isms, which are often tapering, and which were foi*merly 
known to the miners as " teats/' They frequently penetrate the plates 



I^rrovene m a 
oonflUtuent of 
LaoreDtiMi 
rocks. 



S02 GEOLOGICAL SURVEY OP CANADA. 

of mica, rendering them usel€88. The p}'roxene is opaque to titmslucent, 
and has an uneven fracture; the lustre is vitreous, or fi-equently 
resinous. An analysis of a specimen, of a pale greenish-gi-ey colour, 
with a hardness of 5, and 8i>ecific gravity of 3'36, gave the following 
results : — 

Silica 51-27 

Alumina 4-00 

Ferric oxide 010 

Lime 25-27 

Magnesia 17-46 

Potash 014 

Soda 0-62 

Lithia traces. 

Water (ign.) 1-63 



100-49 



Eegurding the alumina as replacing silica, we find that the ratio of the 
oxygen in the silica and alumina to that in the protoxide bases, is neaily 
2: 1. The mineral may then be correctly termed an aluminous diopeide. 
The occuri'ence of pyroxene as a constituent of Laurentian rocks ha^*. 
been repeatedly noticed in the i-ejwrt* of the Survey, and Dr. Hunt has 
shown (Geol. of Can., 1866, p. 207) that one or other of the varieties 
diopside, sahlite, or coccolite, often foims the predominant mineral of 
Laurentian veinstones. An aluminous pyroxene from Bui'gess, which 
he examined many years ago, does not differ essentially in comjiosition 
from the one just described ; and this is but one of the many points of 
resemblance between the minerals of the Burgess and Grenville regions. 



Dykev cnttinur 
the Trenton 
limestones. 



Sodalitey NatroUte and Analcite, 

At what is known as the Montreal reservoir extension, the Trenton 
limestones are cut by numerous dykes, the more recent of which 
consist of fine-grained dolerites, or anamesitcs, while the more 
ancient ones are appai*ently composed largely of feldspar, with, 
in some instances, more or less hornblende.* One of the latter, 
varying in colour from fawn-colour to lavender-grey and greyish-brown, 
and containing a good deal of hornblende, and small quantities of iron 
pyrites, has afforded specimens of aodalite, natrolite and analcime. The 



• Thoae dykes require further study. Some of them were, many years atro, described by Hunt, under 
the name of trachytes : but they differ essentially from the rocks ordinarUy sailed trachytes. Theon^ 
Ountainlng the sudalite is often poq^hyritic, with crj-sUls of feldspar. 
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sodalite is found in small, irregular crystalline masses, scattered thi*ough Sodaiitc 
portions of the dike, and appears to have crystallized contemporane- 
ously with the feldspar and hornblende, while the nati*olite and analcime 
have evidently been deposited subsequently on the walls of cavities. 

The sodalite varies in coloui* from white to azure blue; it is ti-ans" 
lucent to sub-ti-ansparent, and has a vitreous lustre; the cleavage ia 
dodecahedral, and the fracture uneven, or sometimes conchoidal; the 
hardness is 5*5, and the specific gravity 2 '22. The material for the 
following analysis was dned at 100° C : — 

Silica 37-62 

Altunina 31 -38 

Ferric oxide trace. 

Lime 0-36 

Magnesia trace. 

Soda 19- 12 

Potash 0-78 

Sodium 4-48 

Chlorine 6-91 



100*64 



A sepai'ato jwrtion of the mineral lost on ignition one per cent. It 
is readily decomposed by hydrochloric or nitric acid, with separation of 
gelatinous silica. Before the blowpipe it fuses (fusibility almost 4) with 
slight intumescence to a colorless glass. In the closed tube the blue 
variety turns white.* 

The natrolite occure in' slender, almost acicular crystals, often inter- N«tn>iite. 
lacing, and in groups of less perfect radiating crystals. It is colourless 
to white, and has a vitreous lustre, inclining to pearly in the case of the 
radiating crystals. The hardness is 5, and sjjecific gravity 2*22. An 
analysis gave the following results : — 

Silica 47«40 

Alumina 26-38 

Lime s 0*48 

Soda 16-4S 

Potash 0-67 

Water 9-76 



101*06 



* Since the above was written, sodaliu in ooiuiderable (quantity hM been detected in a similar rock 
forming part of Belasil mountain. The oocurenoe of sodalite m the " /rnmitoid trachyte" of Brome was 
obeenred by Hunt many yeara ago- 
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Analcite is almost invariably associated with the nati'olite in small, 
white, translucent ciystals, averaging about an eighth of an inch in 
diameter. It seems to be much more liable to decomposition than the 
natrolite, and is often altered to a dull white substance, which, in some 
cases, retains the form of the trapezohedron. When in this altered 
condition it forms a fine background for the glassy crystals of natrolite. 

ChrOmiferoui Serpentine. 

Associated with chromic iron, in the townships of Bolton and Mel- 
bourne, there occurs a mineral which has long been supposed to be 
k&mmererite — a mineral related in chemical and optical characters 
to penninite. A specimen recently examined, however, has rather the 
composition of an aluminous serpentine. It is massive, or slightly ' 
foliated ; greasy to somewhat pearly in lustre, and ti*ansiucent to sub- 
translucent ; the colour is pale violet by reflected, andsomewhat deeper 
violet by transmitted light; feel almost as greasy as that of talc ; hard- 
ness only 2. The specimen analyzed was found to contain. 

Silica 43-94 

Alumina and ferric oxide 5-69 

Chromic oxide 0*67 

Lime 1-22 

Magnesia. 34-80 

Water 14-64 



100-86 



lit appearance the mineral resembles some of the varieties of kHmmer- 
erite from Texas, Pennsylvania. The latter mineral, however, contains 
much less silica, and a far larger proportion of alumina. 






Pyrrhotite or Magnetic Pyrites^ and the Minerals associated with it at 
EUzahethtown^ Ontario, 

On the nineteenth lot of the second range of Elizabeth town, there occui's 
in rocks of Lauren tian age an important deposit of pyrites (see Geol. of 
Cat!., 1863, p. 747), which has long been known, and has been mined for 
several years by the Brockville Chemical and Superphosphate Company. 
It iii not. only of economic importance, but also of scientific interest, on 
iiccfHint of the association of minerals which it contains. The minerals 
riumbop about a dozen species, being p>Tito, pyrrhotite, magnetite, 
quartjs, talc, labradorite (?) phlogopite (?) a black hydi-ated silicate of iron 



k 



NOTES BY MB. B. J. HABRINOTON. 306 

alamina and magnesia, somewhat resembling hisingente in appearance, 

calcite, siderite, apatite and caeoxenite. The variety in the composition 

of these minerals is worthy of note, thei'e being sulphides, oxides, 

anhydroufi and hydrous silicates, cai'bonates and phosphates (anhydrous 

and hydi-ous). Another curious aggi*egate, in some respects resembling cuHoiu mineral 

the above, may be cited here. It was mentioned in the Report of Progress in?Smor». 

for 18t3-74, p. 194, and occui's on the sixtli lot of the eighth itinge of 

MaiTnora. The minerals are pyrite, pyrrhotite, chalcopyrite, magnetite, 

fluonte, feldspar, hornblende, siderite and calcite. These deposits are 

possibly both veins, but differ in their constituents from any of those 

hitherto observed in the Laurentian. 

Of the minerals occuring at Elizabethtown, pyrite and calcite are the D«ecription 
most abundant. The former is generally massive and amorphous, but EUzabethtown 
is sometimes well crystallized, the most common fonn being a combina- **^ ' 
tion of the cube and octahedi*on. Perfect octahedi*a, with the axes more 
than two inches in length, have also been obtained, and mammillaiy 
groupings of cubical crystals with rounded facpp pcoaaionally occur. 
According to the determinations of Hunt and Macfarlane,* the massive 
brilliant pyrites contains from 0*50 to 0'60 per cent, of oxide of cobalt, cobait 

Calcite forms the principal gangue in which the other minerals are 
embedded. It is mostly massive, but is also found on the walls of 
cavities in rhombohedral crystals, which are often highly modified. It 
ranges from opaque to transparent, and vai-ies much in colour, being 
white, grey, pale fawn-colour, and sometimes I'ed. The black hydrated 
silicate alluded to above has been examined by Mr. Hoffmann, and an 
analysis of it will be found in his report. It frequently forms the 
gangue of the pyrites, and with it is occasionally associated a triclinic 
feldspar, showing a beautiful play of coloura. Magnetite is rather 
common, and sometimes occurs in the form of irregular gi^ains scattered 
through the calcite. The rare mineral cacoxenite is a hydrous phosphate caooxenite. 
of iron — ^generally i^egarded as an iron-wavellite. At Elizabethtown it 
occurs in the form of beautiful little yellow tufts on the walls of cavities 
in the calcite, and is generally accompanied by pyi'ite. It has not been 
quantitatively analyzed, but was found to be soluble in hydrochloric and 
nitric acids, and to contain iron and phosphoi-ic acid. 

The quartz, mica, talc, siderite and apatite wore only observed in 
small quantity. The talc is mainly in the form of steatite, some of st^tite. 
which occura in curious honey-combed masses. The cavities have 

* Oeol. of CaD., p. 606, and Can. Nat., Ist ser., vol. vli., p. 194. 

20 
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probably been filled atone time with some mineral which has since been 
removed, and in a few inHtances loose pieces of quartz were found in 
them. The occuiTence of steatite in the Laurentian series is, according 
to Hunt, uncommon, its place being generally taken by pyraliolite. 
pyrrhotito. Pyrrhotite was common in portions of the deposit worked several years 
ago, but seems to have become less so as the mining advanced. It is 
sometimes massive, but more frequently occurs in acute rhombohedral 
crystals, varying in length from a quarter of an inch or less, up to several 
inches, and generally embedded in calcite, though sometimes in steatite. 
Facing this page is a drawing of a very interesting twin ciystal, by 
Mr. Arthui' H. Foord, Artist to the Sui-vey. It was found several yeai's 
ago, and has been examined by Mi*., Edward Dana, of New Haven, who 
has kindly promised to describe it in the Ameiican Jouiiiai of Science. 
The following is an analysis of a portion of another crystal about an inch 
in diameter : — 

Iron 60.660 

<Copper 0.145 

Manganese . .« 0.060 

Nickel 0.112 

Cobalt 0.11 

ftnlphnr 39.020 

Silica 0.036 

100.044 

The mineral is readily attracted by the magnet, and possesses polarity; 
the opposite poles being situated not at opposite ends of the crystals, but 
along the sides. The haixiness is between 3^ and 4, and the specific 
gi-avity 4.622. 

Since the above analysis was made, a small crystal of the pyiThotite 
was sent to Professor J. Lawrence Smith, of Louisville, Kentucky, who 
was anxious to compara its oomposition with that of troilite, the sulphide 
of iron occurring in meteorites. The I'esults of Professor Smith's analy- 
sis are as follows: — 

Iron 59.88 

•ittu Sulphur 39.24 

Silica (gangne-rock) 1.01 

100.13 
Specific gtavitj 4.642 

Both, the analyses agree far more closely with the formula Fe, S,, 
T^vmt^ than with that of troilite, Fe S, which gives iron 63*64, sulphur 36-36. 
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Twin Cbtstal of Pyrbhotite from Euzabethtown, Ontario. 
(Natural size.) 
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Twin Cbtbtal of Pyrbhotitb from Klizabethtown, Ontario. 
(Natural size.) 



To face page 300. 
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Manufacture of Acids at EUzabefhtown, and of Superphosphate of Lime at 

Brockville, Ontario. 

The deposit juHtdescnbed has, as stated above, been mined for several 
yeai-s, and is of importance as being the source from which considerable 
quantities ot pyrites have been derived for the manufacture of sulphuric ^^^^^ 
acid. The present acid works of the '* Brockville Chemical and Superphos- 
phate Company" are situated close to the pyrites mine, and weie com- 
jdeted in 18*74. Acid works had previously been built by the same 
company at Brockville in 1869, but were destroyed by fire in 1871. The 
capacity of the works at Elizabeth town is al)out six thousand pounds of 
sulphuric acid (J^Q"^ Beaum^.) daily. The final concentration is carried on 
in glass retorts, of which there are thirty-two, aiTanged in two rows and 
heated with anthracite. According to the manufacturei's, the acid as it 
comes from the chambers, varies in strength fi-om 45° to 48° Beaum6 
(=Sp. gr. 1-45 to 1-49) ; by evaporation in leaden pans it is raiwed to 
from 60° to 62° B. (Sp. gr. 1-71 to 1-75), and the strength of the retort 
acid is about ^Q° B. (Sp. gr. 1-84).* The nitrate of soda employed is 
obtained from Boston, and costs, laid down at the works, about 4^ cents 
per pound. Formerly nitre was imported from England, but was much 
more expensive. The pyrites yields, on an average, about forty per cent, 
of sulphur, and a ton of pyrites makes nearly a ton of acid. The acid 
sells for about 2^ cents per pound ; some of it is employed in the manu 
facture of supeiT)hosphate of lime at Brockville, while the remainder is 
shipped to different parts of Canada and the United States. In addition 
to sulphuric acid, both hydrochloric and nitric acids are being maxle, and Hydrochloric 
the establishment of other manufactures depending directly or indirectly 
upon sulphuric acid — such, for example, as that of soda — is probably not 
far distant, f 

The superphosphate works at Brockville were started in 1869, but 
since then many additions have been made to them. The apatite 
employed is from the township of North Burgess, and is stated to contain 
an average of about eighty per cent, of phosphate of lime. It is first Mwiufactur 
broken up by a small Blake's rock-breaker, then crushed between iron 
i-ollers, and, after passing through a series of sieves, to free it from mica, 
ground between oixlinary millstones. The ground mineral is then mixed 



* The specific gravities here given as corresponding to degrees of Beaume's hydrometer are according 
to Poggiale. 

t The growing importance of pyrites in the manufacture of sulphuric acid may be judeed of from the 
quantities consumed m England and France. In England, acconiing to the ComptM Rendiu, the con- 
sumption has mcreased in the last ten years from 180,000 to 520, O0<r^ tons annually ; while, in France, during 
the same period, it has increased from 90,000 to 180 000 tons. 
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in an agitator with an equal weight of sulphuric acid (60° B.), and the 
mixture afterwards emptied into a cat*, fi'om which it is dumped into 
a series of boxes or bins, whei'e it soon solidities into white honey- 
combed masses of superphosj^hate, containing, according to the manu- 
facturers, as high as twenty per cent of soluble phosphoric acid. The 
supei*phosphate is then broken or ground up in a Carr'8 disintigratory 
and put into bari'els for shipment. The price at Brockville is ^0.00 per 
ton of 2,000 lbs. 

Both the acid and superphosphate works are under the management 
of Alexander Cowan, Esq., of Bi*ockville, who has. shown much skill and 
perseverance in their establishment. 

The use of artificial manures is something to which the majority of 
our farmeiti are wholly unaccustomed, and it will, no doubt, be long 
before their application will become general; but considering the 
exhausted condition of the soil in many pai'ts of the country, the 
subject is one demanding most careful attention. It must, however, 
be kept in mind that the indiscriminate use of such manuras is not 
to be recommended. They should be used intelligently; for the 
wants of a soil in one region niay be entirely different from those of 
another, and the food which nourishes one plant may not be required 
by another. 

Magnesitic Ophiolite, 

It is well known that among the metamorphic i*ocks of the Eastern 
Townships serpentines or ophiolites are of common occurence, and it was 
many years ago shown by Hunt that while some of them are nearly 
pure, massive serpentincH, others are mixtures of this mineral with car- 
bonate of lime and dolomite. For these mixtures Hunt suggested the 
names calcitic ophiolite and dolomitic ophioUtCy while the corresponding 
rock, consisting of serpentine and magnesite, he styled magnesitic ophiolite. 
The lastr-named variety was not then known to occur in the Eastern 
Townships, although it had been detected by Brs. Jackson and Hayes 
among the rocks of Vermont. Becently, however, an ophiolite fh)m 
the fifteenth lot of the first range of Melbourne has been analyzed 
and found to be magnesitic — the magnesite being the fei-riferous 
variety known as breunnerite. This mineral is scattered through 
the serpentine in small iiregular crystalline masses of a pale brown 
colour, constituting 15*50 per cent, of the specimen examined. It was 
separated from the serpentine by means of dilute nitiic acid, and gave 
on analysis :— ^ 
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Carbonate of magnesia 83.23 

Carbonate of lime 1.93 

Ferrous carbonate 14.84 

100.00 

The residue, constituting 84.5 per cent of the ix>ck, consisted of 8eii)en- 
tine containing chromium, manganese, nickel, and cobalt. Its quantita- 
tive analysis gave the following results : — 

Silica 42.79 

Chromic oxide 0.29 

Oxides of nickel and cobalt 0.37 

Manganons oxide 0.12 

Ferrous oxide 6.05 

Magnesia 36.54 

Water (ign) 1 3.37 

99.53 

In the mass the 8eri)entine is of an olive-green colour, and has a 
splintery fmcture. Its haixlnes is about 4.^ 

the Feldspars of some of the Diorites of Cntario, 

In my hwt reix)rt (Report of Progress, 1873-74, p. 198), reference was 
made to the diorites which are of frequent occurrence among the meta- 
morphic i*ocks of Ontario, and are often accom])anied by magnetic iron 
ore. It was also shown that the feldspar in a coarsely crystalline 
variety at the Fournier iron mine, in South Sherbrooke, was closely re- 
lated in composition to oligoclase. Since then analyses have been made oiigociaM. 
of the feldspars in diorites from two other localities, and not only were 
they found to differ from one another in composition, but neither of them 
could be referred to oligoclase. One of them is from " Hole in the Wall,"t 
in Tudor, and was collected by Mr. H. G. Vennor, in 1866. It is of a 
pale greenish-grey colour, mostl}'- dull, though here and there exhibiting 
crystalline faces which have a vitreous lustre, and are occasionally 



*" It may ht stated here that Mpecimens of the Ho-calleH serpentines from (Jape Breton mentioned on 
Du^e of your Summary Report, were given me by Mr. Robb for examination, but proved not to be ser- 
pentines at ail. They contain small quantities of a soft steatitic mineral in the joints which, no doubt, 
caused them to be mistaken for serpentines. 

A snoposed serpentine from the shore about two miles from Malignant Cove (near Arisaig, N.S.), was 
found to be simply a diorite with serpentine filling its joint.>. Another rock, which it was thought might be 
serpentine, was given me by Profes^4or Bell for examination. It came from Dog Island, Lake Nipigon, and 
ifs mode of occurrence has already been described (Rept. for 1871-72. p. 104>. It was found to contain 
nearly thirty per cent. ofcarbonaUs of lime and magnesia. 'I'he residue, insoluble in dilute nitric acid, 
after being dried at 100* C.. containetl 70.84 per cent, of silica and only 2.5 per cent, of water, and is there- 
fore evidently not serpentine. 

t A bort of detile passing through a great wall or cliflf of rock 



Analysis of 
feldspar related 
to anortbite. 



310 GEOLOGICAL SURVEY OP CANADA. 

Htriulod. Weathered wui-facej* ai'e of a pale rust-colour, but this may be 
due to the oxidation of pyrites, bmall gniins of which ai'e scattered 
through the rook. The haixineHs is a little above 6, and the specific 
gravity, 302. Before the blowpipe it fuses (fus. above 4) on the edges 
toa gjeenish glass. The composition was found to be as follows: — 

Silica 47-29 

Alumina ^ 26*98 

Ferric oxide 3'11 

Ferrous oxide 0-91 

Lime 14*20 

Magnesia 0*66 

Soda 4-64 

Potash 0-06 

Water (ign) 1-90 

99-75 



Todor diorite. 



Labradorite 
described by 
Mr. Hoffixiann. 



OrthoclMe. 



The finely powdered mineral was found to be attacked by hydi'ochloric 
acid, which in one experiment dissolved 14'64 per cent. The high speci- 
fic gravity and the composition appear to indicate that the feldspar is 
impure; hut it may, perhaps, be referred to anorthite, and classed with 
the variety known as Bytownite. The oxygen ratio for the protoxide 
bases, sesquioxidc bases, and silica, is 1: 2*36: 4*40; while that of the 
Bytownite from Ottawa, analyzed by Hunt, is 1 : 2*63 : 4-69. 

The hornblende of the Tudor diorite is of adai*k olive-green colour, and 
much more highly crystalline than the feldspar. Tiie texture of the rock 
moreover, is very coarse ; far coarser, indeed, than is usual with thediorites 
of the region in question. The specimens examined bear no marks of 
stratification, but Mr. Vennor has shown me othei-s from the same cliff 
in which the lines of bedding are distinctly visible. 

The other specimen referred to is from a c<>arsely ciystalline diorite 
(one of Mr. Vennor's so-called " blotched diorites") which occura on the 
sixteenth lot of the thinl concession of Xorth Sherbrooke. It is a 
genuine )abradorite, and will be described by Mr. Hoffmann in his 
report. Mr. Vennor has also described, in his report, rocks which he 
regaixis as forming a transition from diorite to syenite, and which he has 
called syenitic diorites; but no analyses of the supposed orthoclase in 
these rocks have been made, so that the matter cannot be regarded as 
certain. 
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Limestoney Dolomite, and Marl. 
Some time since a specimen of limestone from the twenty-second lot of 
the third range of Wickham (E. T.), was left at the GJeological Sui-vey 
Office for examination its owner, Mr. Touseant Glarriepie, of Drummond- 
ville, being anxious to ascertain whether it might be expected to yield a 
hydraulic lime on burning. The limestone is blackish-grey in colour, and 
has a somewhat conchoidal fracture. An analysis showed it to contain. 

Carbonate of lime 70*53 Aomlysto of 

hydraidic 
Umeslone. 



Carbonate of magnesia 6-77 hydrauUc 



Carbonate of iron 3*02 

Almnina 3*85 

Silica 15-96 

10012 

The dai'k colour is due to the prasence of carbonaceous matter. This, 
however, burns awaj- during calcination, leaving a buff-coloured lime from 
which gelatinous silica separates on treatment with hydrochloric acid. 
It will be .^en that the limestone does not differ essentially from many 
which are elsewhere employed for the manufacture of hydraulic lime. 
Mr. Garriepie, however, states that he has erected a kiln and burned some 
of the stone, and that it exhibits no hydraulic properties whatever. 
But S])0(*imen8 nent to Montreal show that several kinds of limestone 
have been burned together, and it is more than likely that those in 
charge of the burning have been persons without any experience what- 
ever in the manufacture of hydraulic lime. 

A specimen of a hard rusty-weathering dolomite was also brought to Dolomite, 
the museum by Andrew Bell, Esq., C. B. It came' from the township of 
Bigaud, near to the Riviere a la Graisse, and also to the boundary line 
between (Quebec and Ontario, and is probably from the Calciferous forma- 
tion. Its analysis '^ave, 

Carbonate of lime 39*91 

Carbonate of magnesia 32*85 

Soluble alumina and ferric oxide 3*56 

Insoluble matter 23*54 

99-86 
The insoluble portion contained. 

Silica 76*34 

Alumina and ferric oxide 14*74 

Lime , 1-02 

Magnesia 7*99 

10009 
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There can be little doubt that this rock would yield hydi*aulic lime, 
the quality of which could, however, only be determined by experiment. 
Marl In the Report of the Sui*vey for 1871-72, Professor Bell mentions 

{p. 106) an "indui-ated^ pink-colored calcareous marl," which occurs in 
horizontal beds on the I'ikitigouching River. A specimen which he 
requested me to analyze was collected by his assistant, Mr. Lount. It 
contained. 

Silica 39-87 

Alumina and ferric oxide 9-34 

Lime 23-40 

Magnesia 6-24 

Carbonic acid 23*40 

101-25 

The residue left after treatment with hydrocloric acid amounted to 
42'84 per cent, of the rock. 

I have the honour to be. 

Sir, 

Youi' most obedient servant, 

B. J. HARRINGTON. 

Geolouical Sdrvet of Canada, 
monteeal, 1875. 



CHEMICAL CONTRIBUTIONS 

TO THX 

OEOLOGY OP CANADA, 
CHRISTIAN HOFFMANN, 

ADDRK88KD TO 

A. B. C. SBLWYN, Esq., P.R.S., P.a.S., 
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Sir, — In addition to those analyses which have been inserted in 
the text of accompanying reports, the following have been selected as 
))Ossessing sufficient interest to warrant their being recorded. 

A. Rocks and Minerals. 
1. Banded Limestone from Ramsay and Lanark. 

The analysis of this limestone will be found in Mr. H. Yennor's Report, 
pmge 141. As this rock is of considerable interest, a more detailed 
description than that inserted with the analysis is given here. 

The rock has throughout a rather coarsely crystalline-granular stinic- DetcHpUonof 
tare, the grains of which are not vei-y coherent, and is made up of alter- ^^^ 
nate layei's of a white and a light bluish-gi-ey color, in consequence 
presenting a banded appearance. These bands are shai*ply defined ; they 
vary in thickness and arrangement, are not always parallel to each 
other, or perfectly straight, but often corrugated ; also frequently thin- 
ning out into each other. The fi*acture of the rook is in general uneven, 
at the juncture of the bluish-gi'ey bands with the white, however, it may 
be said to be very clean. The whole rock, white and bluish-grey bands 
indifferently, woathera a light brown. The white bands consist of a 
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magneBiau limestone which has a vitreous lustie, and is subtranslucenl. 
Through it ai*e disseminated very small grains of glassy quartz, and 
equally small crystals of tremolite, the whole amounting to 0*896 per 
cent of these layei-s. It is worthy of note that in this rock specimen 
none of the white bands were found to contain a single crystal of tremo" 
lite which could be said to be distinctly visible, as it will be observed 
fui'ther on was the case with the bluish-grey layers, which not only 
contained a far larger proportion of this mineral, but the crystals not 
unfroquently exceeded half an inch in length. 

The bluinh-grey bands consist of a dolomitic limestone, subtranslucent, 
and having a vitreous lustre. The color would appear to be due to the 
presence of microscopic scales of gi*aphite, which does not, however, amount 
to more than 0*156 per cent of the bands in question. It is mostly dissemi. 
nated through, and, to the naked eye, undiscernable crystals of ti*emolile, 
which are pretty evenly dispersed throughout these colored bands, which 
also contain small grains of glassy quartz. In addition to the small 
crystals of tremolite just alluded to, and which, with the gmns of quartz, 
amount to 1*256 per cent of these coloi*ed layers, these bands are ti-aversed 
by thin columnar crystals of light-grey colored tremolite. which occur 
parallel to the plane of deposition. In the specimen of rock examined, 
some of these crystals meiisured three-quarters of an inch in length; 
they admitted of being readily detached from their matrix, and were 
found to amount to 1027 per cent of these bands. 

2. Kaolinite from Actofi, 

Of the precise mode of occurrence of this mineral in this locality 
nothing very definite is known. The sender, Mr. John Stewart, of Acton- 
vale, stated that he procured it from the twenty-fifth lot of the fifth 
range of Acton, whore it occurs lining cavities in the rock. 
AnaiyBis of It is composed of minute pearly scales of a yellowish -white color. In 

the fVeshly collected state it is unctuous and plastic. Specific gravity. 
2.5'7'7. 

The mineral dried at 100° C. gave : — 

Silica 44-604 

Alumina 39*145 

Ferric oxide 1 -036 

Magnesia *213 

Lime ^SSQ 
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Soda -270 

Potash 196 

Water 1 4 • 2 40 



100-093 
Oxygen ratio for K, 0„ S i 0„ H O =3 : 4 : 2 

3. Mineral from Elizahethtoicn, near Brockville. 

This is the mineral referred to by Dr. Harrington in his report, page 
305, as " resembling hisingerite in appearance." 

It has a hardness of nearly 4. Specific gravity 2.990; structure, Charactereof 

1 T 1 1 .11. /. 1 . . . minaralfroin 

amorphous, compact. In some places brilliant faces, showing striations; Eiiabothtown. 
color, black; lustre, earthy; fracture, subconchoidal ; streak, light- 
green. Before the blow-pipe fuses a little below 2, affoniing a magnetic 
globule. Decomposed (after standing some time) by dilute hydrochloric, 
sulphuric, and nitric acids, even in the cold, their relative action being 
in order named. Eeadily decomposed by cold concentrated hydrochloric 
acid with separation (as in above instances) of silica, as a non-gelatinous 
powder. 

The powdoi-ed mineral suftei-s a decomposition at 100° C. — a portion of 
the feiTous oxide passing over into the condition of ferric oxide. The 
analysis was conducted upon the undried mineral. The hygi*oscopic 
moisture was determined by drying in vacuo over sulphuric acid. 

Silica 29-069 Aii«]y«lB. 

Alumina 12*121 

Ferrous oxide 30-782 

Ferric oxide 8-311 

Manganous oxide -099 

Lime • 364 

Magnesia 7-279 

Water, combined 10 • 731 

" hygroscopic 1 • 637 



100-393 
Oxygen ratio for E 0, E, 0„ Si 0„ H O = 1 : 1:2:1 

4. Feldspar {Lahradorite) of a Dioritefrom North Sherbrookey 
Lot 16, Concession 3. 

This is a coarso-grained diorite consisting of dai-k olive-green horn- 
blonde and a white feldspar, the latter translucent, except on weathered 
portions, when it becomes opique white; lustre vitreous on the cleavage 



AmJytiBof 
Ubnulorite. 



Analyiisof 
pyrite. 
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surfaces, some of which display fine parallel striae. Specific gravity 
2.697. The rock contained no quartz, but small quantities of both a light 
and dai'k colored mica. 

The feldspai- freed as far as jwssible from all foreign admixtui-e, and 
dried at 100° C, gave:— 

Silica , 64-186 

Alumina 27*508 

Ferric oxide -454 

Magnesia - 777 

Lime 9-386 

Soda 6039 

Potash 1-397 

Water 1-121 



100-868 
Oxygen i-atio for E O, R, 0„ Si O, = 1 : 2-7 : 6. 

5. Pyrite from Londonderry, Nova Scotia* 
The Mineral dried at 100° C. gave :— 

Iron 45-193 

Nickel -144 

Cobalt -813 

Copper Trace. 

Sulphur 62-434 

Silica -523 

Alumina • 613 

Ferrous oxide -179 

Lime • 430 

Magnesia -177 



100-406 



Deocription of 
mineral vrstor. 



B. — Mineral Waters. 
1. Sulphur Spring — Eastman's Springs^ near Ottawa. 
When received this water wan perfectly dear ; it had a very faint yel- 
lowish tinge, which, upon reducing the water to a small bulk by evapora- 
tion, deepened into a bright brown. This color would appear to be due 
to the presence of organic matter. Reaction slightly alkaline. One 
sample of the water forwarded for examination was found to have a 
s])ecific gravity of 1002*6. Another of more recent collection, however, 
and that of which the following is un analysis, had a specific gmvitj'' of 
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1001-95. Owing £o the very small quantity of the water available for 
analysis, it was not possible to determine the amounts of lithia, phosphoric 
acid, boracic acid or iodine, or to determine the nature of the organic 
matter. The presence of bromine requires confirmation. Baryta is 
present, but in such small quantity as to be undeserving of notice — ^it 
cannot amount to moi-e than a mere ti-ace. The amount of carbonic acid 
found sufficed within 0*01 IT to form bicarbonates with the balance of the 
soda, the lime, magnesia, and ii'on. It is, however, highly probable that 
a portion of the soda thus calculated is really combined with iodine and 
boracic acid- This spring would appear to belong to the same class of 
waters as those of Caledonia, Varennes, and Fitzroy, which were exam- 
ined by Dr. T. S. Hunt. Vide Geology of Canada, 1863, page 531. 

The water contains in 1,000 parts : — Andys!!. 

Potassa -0271 

Soda 1-4633 

Lithia Undet. 

Lime -0190 

Magnesia -0468 

Alumina Traces. 

Protoxide of iron 0027 

Sulphuric acid -0016 

Phosphoric acid Undet. 

Boracic acid Undet 

Carbonic acid -6626 

Silica -0124 

Chlorine.. :. 1-3282 

Iodine Undet. 

Water in bicarbonates (calculated) • 1175 

Organic matter... 0917 

3*6627 
Less oxygen equiyalent to the chlorine * 2996 

Total, 3*3631 

The foregoing acids and bases are probably combined in the water as prouwe state 

- ,, of oombination 

follows : — of Adds and 

Chloride of sodium...., ,..,,.... 2-1684 

" potassium •0400 

Sulphate of potash * 0033 

Bicarbonate of soda *8365 

« lime, -0649 
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Bicarbonate of magnesia * 1709 

" Iron '0066 

Alumina Traces. 

Silica • 0124 

Organic matter -0917 

Lithla ^ 

Phosphoric acid „ , . 

« , .. I Undet. 

Boracicacid i 

Iodine J 

3-3747 
Less carbonic acid actually found -0117 

In 1000 parts of water 3-3630 

Specific gravity 1001-95. 

2. SaUne Spring — Eastman's Springs. 

DMoriptioii of The quantity of water foi-warded was far too small to admit of a com- 

plete analysis. The principal constituents, however, have heen estimated, 
leaving the lithia, baryta, strontia, bromine, iodine, and phoshphoric 
acid undetermined. The first sample of this water received had a specific 
gravity of 1020. A subsequent collection, and that of which the follow- 
ing is an analysis, had a speciiic gravity of 1019-44. When received it 
had a brownish-yellow color and was turbid ; after standing for some 
time it became perfectly clear and colourless ; the deposited matter con- 
sisted mainly of ferric hydrate, which had, doubtless, at one time existed 
in the water as ferrous carbonate. The whole of the sodium has been 
calculated as chloride, a portion of the same, however, is pi'esent as brom- 
ide and iodide. Again it is inferred that a portion of the carbonic acid 
represented as in combination with lime, is really present in combination 
with a trifling portion of the magnesia and some of the undetermined 
bases. This water would appeal* to belong to the same class as those of 
Ancaster, Whitby, and Haliowell, (it has, however, a lesser density) 
which were analyzed and reported upon by Dr. T. S. Hunt Vide Greo- 
logy of Canada, 1863, page 547. 

Axuipi». The water contained in 1,000 parts : — 

Potassa 0996 

Soda 10.0664 

Lithia Undet 

Baryta « 

Strontia ** 

Lime 2.1744 
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Magnesia -8020 

Alumina -0022 

Ferrous oxide : '0049 

Ferric oxide -031 

Copper Minute trace 

Chlorine 15-6938 

Bromine Undet. 

Iodine " 

Sulphuric acid ■0117 

Phosphoric acid Undet. 

Carbonic acid • 1023 

Silica -0090 

The foregoing acids and bases are probably combined in the water as state of 

1 _ oombination of 

lows : — adds and baaes. 

Chloride of fcodium 18-9812 

'< potassium -1577 

« calcium 41692 

« magnesium 1-9031 

Sulphate of lime -0199 

Bicarbonate of lime - 1773 

" iron •0121 

Alumina -0022 

Silicar. -0090 

Copper Minute trace. 

Ferric oxide -0311 

Lithia 

Baryta 

Strontia 

Bromine 

Iodine 

Phosphoric acid 

In 1000 parts of water 26-4628 

Specific gravity 1019-44. 

I have the honour to be, 
Sir, 
Your most obedient servant, 

CHRISTIAN HOFFMANN 
Geoloqical Survey of Canada, 
Montreal, May, 1875. 



Undet. 
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